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PREFACE. 


The  main  object  of  the  excursion,  the  results  of  which 
are  given  in  the  following  pages,  was  a  purely  scitotific 
one,  viz. :  the  study  of  the  Natural  History  of  the  north- 
em  shore  of  Lake  Superior.  Another  end  proposed  by 
Professor  Agassiz,  was,  to  afford  to  those  of  the  party 
who  were  unaccustomed  to  the  practical  investigation  of 
natural  phenomena,  an  opportunity  of  exercbing  them- 
selves  under  his  direction. 

The  party  was  composed  of  the  following  gentlemen : 
Prof  Agassiz  and  Dr.  William  Keller,  instructors,  and 
Messrs.  George  Belknap  and  Charles  G.  Kendall,  stu- 
dents, of  the  Lawrence  Scientific  School ;  Messrs.  James 
McC.  Lea,  GeorgeH.  Timmins,  and  Freeman  Tompkins, 
of  the  Dane  Law  School ;  Messrs.  Eugene  A.  Hoffman, 
Charles  G.  Loring,  Jonathan  C.  Stone,  and  Jefferson 
Wiley,  of  the  senior  class  of  Harvard  College ;  Messrs. 
Joseph  P.  Gardner  and  J.  Elliot  Cabot,  of  Boston ;  Drs. 
John  L.  Le  Conte  and  Arthur  Stout,  of  New  York ;  and 
M.  Jules  Marcou,  of  Paris. 

Literspersed  throughout  the  Narrative  are  reports,  care- 
fully made  at  the  time,  of  the  Professor's  remarks  on 
various  points  of  Natural  History,  that  seemed  to  him 


likely  to  interest  a  wider  circle  than  those  more  particu- 
larly addressed  in  the  second  part  of  the  book,  which 
consists  of  papers  on  various  points  connected  with  the 
Natural  History  of  the  region,  written,  where  not  other- 
wise specified,  by  Prof.  Agassiz.  This  portion  of  the 
work,  however,  does  not  aim  at  a  mere  detail  of  facts, 
but  is  intended  to  show  the  bearing  of  these  facts  upon 
general  questions. 

The  Landscape  Illustrations  are  taken  from  sketches 
made  on  the  spot,  by  Mr.  Cabot  Those  of  the  Second 
Part  were  drawn  and  lithographed  by  Mr.  Sonrel,  a  Swiss 
artist  of  much  distinction  in  this  branch,  and  formerly 
employed  by  Prof  Aga^iz  at  Neuchatel,  but  now  resident 
in  this  country. 

Boston,  Maecu,  1850. 
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CHAPTER  I. 

BOSTON  TO  THE  SAULT  DE  ST.  MARIE. 

We  left  Boston  on  the  15th  of  June,  1848,  at  8  A.  M.,  in  the  cars 
for  Albany.  The  weather  was  warm,  and  we  were  well  powdered 
with  dust,  when,  at  about  6  P.M.,  we  arrived  at  the  ferrjr  on 
the  Hudson.  The  Western  appears  to  be  more  exposed  to  this 
nuisance  of  dust  than  the  other  railroads,  probably  from  the  many 
cuts  through  banks  of  crumbling  clay  and  gravel.  We  were  inter- 
ested to  hear  that  a  contrivance  for  watering  the  track  had  been 
proposed  and  successfully  experimented  on. 

At  tlie  hotel  we  found  the  New  York  members  of  our  party,  which 
now  numbered  eighteen.  After  tea  we  assembled  in  a  large  room  up 
stairs,  where  Prof.  Agassiz  made  the  following  remarks  on  the  region 
over  which  we  had  passed  : — 

•'  The  soil  of  this  tract  is  of  great  variety,  but  everywhere  presents  this 
feature  :  that  its  surface  is  covered  with  loose  materials,  all  erratic,  (or  be- 
longing to  rocks  whose  natural  position  is  distant  from  the  points  where 
these  fragments  are  found,)  and  all  evidently  transported  at  a  very  remote 
epoch.  These  erratics  are  of  all  sizes,  from  sand  to  large  rocks ;  the  larger 
ones  angular ;  the  smaller  ones  more  or  less  rounded,  scratched  and  polished, 
as  are  al^  the  surfaces  of  the  rocks  on  which  they  rest.  These  polished 
rocks  have  been  noticeable  to-day,  especially  to  the  westward  of  Worcester. 
These  marks  we  shall  find  still  more  strongly  shown  as  we  proceed  north- 
ward. 

**  We  have  nowhere  seen  unaltered  rocks,  but  exclnsively  those  of  a 

granitic  character,  metamorphosed  from  originally  stratified  formations  by  the 
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action  ijf-B,6al.     Thus,  for  instance,  the  blaclcisli  mica  state,  vitli  Tcins  of 

qiiarli!,^*ntch  so  frequently  occurs  on  our  route  of  to-day — is  probably 

chy  '^atc,   altered   by  inloase  beat,  wbich  b^  produced  ^veral  varieties 

of'tulicate   of  almnioa.      Tbere    is  no  clearly  defined  division  between 

these.'  slates ;    they    pass    without    interruption    from    baked    clay  into 

'^le'ritic  slates.    In  one  place  in  tlie  Connocticnt  valley  we  saw  red  sand- 

{.'jstpne.  generally  in  a  horizoEtal  position,  except  where  disturbed  by  trap. 

..  ^Nearer  Albany  we  passed  tbrougb  a  re^on  of  highly  metamorphic  lime- 

■'  alone,  belonging  to  the  oldest  geological  deposits.     We  have  also  seen  indi- 

'    cations  of  the  Potsdam  sandstone,  one  of  tbe  most  ancient  fossiUferous 

rocks. 

"  As  to  tbe  vegetation,  it  is  to  he  remarked  in  general,'that  tbe  features 
of  a  country  are  given  principally  by  its  plants.  Those  mark  tbe  variety  of  ^ 
tbe  soil,  and  its  formation.  Tbe  forests  which  we  have  seen  lo-day  consist  of 
a  greht  variety  of  plants,  mingled  together.  We  have  seen  no  forests  com- 
posed of  one  species  of  tree.  In  the  mountainous  parts,  indeed,  certain 
species  predominate,  but  elsewhere  several  are  found  in  almost  equal  pro- 
portions. Among  these  are,  various  pines ;  the  white  and  pitch  pines,  the 
spruce,  hemlock,  red  cedar,  and  a  few  larches.  Then  the  Aracntaccs, 
fie.,  oaks,  birches,  chestnut,  beech,  poplar,  and  the  platanus  or  button  wood, 
(which  is  In  a  sickly  condition,  probably  from  injury  done  to  the  young 
wood  by  frosts,)  hickories,  elms,  locust,  ash,  and  maples,  but  tbe  latter  fewer 
in  number.  The  hickories  nevei  form  forests.  About  Niagara  we  shall 
find  tbe  beech  abundant.  Of  shrubs,  we  have  seen  a  great  variety  :  e.  g., 
sumachs  of  several  species,  (whereas  in  Europe  there  is  bat  one,)  elder, 
alder,  comus,  viburnum,  witch-hazel,  willows,  wild  roses,  and  grapes.  A 
remarkable  feature  of  the  vegetation  of  this  country  is,  the  number  of  species 
of  grape,  mostly  useless  for  the  manufacture  of  wine.     Shrubs  peculiar  to 
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stance,  erroneous  conclusions  have  been  drawn  as  to  the  identity  of  species 
on  the  European  and  American  continents. 

"  The  combination  of  trees  in  forests  is  an  important  point  in  the  physiog- 
nomy of  a  country.  The  forests  of  Europe  are  much  more  uniform  in  this 
respect  than  those  of  this  country,  from  the  greater  variety  of  allied  species 
here.  Thus,  in  Central  Europe,  there  are  but  two  species  of  oak,  and  no 
walnut  whatever ;  the  so-called  English  walnut  being  a  Persian  tree.  In 
the  United  States  there  are  over  forty  species  of  oak ;  in  Massachusetts 
there  are  eleven  kinds  of  oak,  and  six  of  walnuts  and  hickories. 

**  Another  important  point  is  the  distribution  of  water.  We  have  crossed 
to-day  three  distinct  basins,  having  no  connection  with  each  other,  viz. ,  that 
of  the  Atlantic  coast,  the  Connecticut  valley,  and  the  valley  of  the  Hudson. 
It  would  be  interesting  to  examine  how  fisu:  each  of  these  basins  has  a  pecur 
liar  yattna." 

June  16<A. — ^At  half-past  seven  this  morning,  afler  not  a  little  wor- 
ry, owing  to  the  very  defective  arrangements  at  the  railroad  station, 
we  set  off  in  the  cars  for  Buffalo.  Weather  hot,  but  as  our  course  laj 
up  the  flat  valley  of  the  Mohawk,  there  were  no  more  cuts,  and  the 
dust  was  not  so  troublesome  as  yesterday.  We  passed  through  level, 
well-cultivated  fields,  spotted  in  many  places  with  the  bright  yellow 
flower  of  the  mustard,  just  in  blossom. 

This  rich  alluvial  plain  very  early  attracted  settlers.  Part  of 
it  bears  the  name  of  the  German  Flats,  from  its  first  inhabitants, 
and  the  names  of  the  towns  along  the  route,  such  as  Manheim, 
PiJatine  Bridge,  &c.,  indicate  an  immigration  from  the  Palatinate. 
The  Dutch  and  German  blood  is  still  predominant  here,  as  is  shown 
by  the  names  on  the  signs,  the  neat  little  red-painted  houses,  with 
open  loggias  and  drive-ways,  and  the  huge  bams  of  this  race  of 
thrifty  cultivators. 

After  an  uncomfortable  night  in  the  cars,  we  found  ourselves  at 
daylight  surrounded  by  the  forest.  Huge  unbranching  trunks,  clear 
of  undergrowth ;  occasional  clearings,  with  log  houses,  and  the  com 
or  potatoes  scattered  among  charred  stumps.  From  Utica,  west- 
ward, along  tins  road,  one  is  constantly  reminded  of  the  West.  The 
land  here,  too,  is  much  of  it  uncleared,  cheap,  and  fertile  ;  on  the 
other  hand,  aguish.  In  short,  the  advantages  and  disadvantages 
are  those  of  the  West.     From  the  abundance  of  pigs  and  children. 
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and  the  untidy  look  of  t^e  cabina,  one  conjectures 'the  sctUera  are 
mostly  the  former  laborers  on  the  rtilroad,  or  at  least  countrymen 
of  theirs. 

June  Vlih. — At  8  A.  M.  we  arrived  in  Bu&lo,  after  about  thirty- 
Bix  hours'  actual  travelling  from  Boston,  a  distance  of  527  miles. 
We  had  previously  ascertained  that  it  would  be  advisable  to  wut 
until  the  19th  before  embarking  for  Mackinaw,  in  order  to  give  time 
for  procuring  stores,  tents,  &c.,  and  bad  determined  to  spend  the 
intervening  time  at  Niagara.  On  our  arrival  we  found  that  the 
morning  train  for  Kiagara  was  to  start  at  9 ;  so  leaving  gome 
of  the  party  to  make  arrangements,  the  rest  of  us  took  the  cars  and 
arrived  at  the  Falls  about  11  o'clock. 

The  road  thither  presents  a  continuatjon  of  the  same  noble  forest 
of  "  first  growth,"  but  often  broken  by  clearings.  Our  European 
friends  were  much  struck  by  the  contrast  with  the  region  we  had 
left  only  yesterday.  A  large  proportion  of  the  trees  were  elms,  not 
the  plume-like  spreading  elms  of  our  avenues,  but  a  straight,  un- 
broken, scarcely  tapering  trunk  of  sixty  feet  height,  then  abruptly 
expanding  with  sturdy  limbs  at  right  angles  into  a  round  head. 

In  the  afternoon  we  crossed  to  the  Canada  side.  The  museum 
here  contains  an  interesting  collection  of  the  birds  and  fishes  of 
the  neighborhood.  A  camera-obscura,  the  field  of  which  is  some 
twenty  feet  in  diameter,  placed  on  the  edge  of  the  cliff,  gives  exten- 
sive views  of  the  Falls.  I  was  struck  with  the  disproportionally 
high  tone  of  the  sky  in  the  landscapes  it  presented.  The  efiect  was 
something  like  the  glow  that  comes  on  after  sunset. 
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older  deposits  form  strips  aronnd  the  granitic  regions ;  the  beds  of  sedimen- 
tary rock  becoming  continually  narrower  with  the  rise  of  the  continent  and 
the  consequent  contraction  of  the  ocean.  From  this  time  there  were  three 
basins,  viz.,  the  coal  basin  of  Pennsylvania,  that  of  the  West,  and  that  of 
Michigan.  It  is  evident  that  the  north-east  region  was  the  earliest  dry ;  to 
the  westward  all  the  formations  are  more  recent. 

"  Wherever  the  water  escaped  towards  the  north-east,  we  have  waterfalls 
over  precipices ;  for  instance,  here  at  Niagara.  Where  depressions  have 
been  formed  in  soft  rocks  between  harder  ones,  we  have  valleys,  as  that  of 
the  Mohawk. 

"It  is  a  remarkable  &ct,  that  the  leading  changes  in  the  geological 
features  of  North  America  take  place  in  a  north  and  south  direction.  Thus 
the  fissures  forming  the  beds  of  the  rivers,  as  those  of  the  Connecticut,  the 
Hudson,  the  Mississippi,  and  the  rivers  of  Maine.  In  the  Old  World,  on 
the  contrary,  most  formations  are  parallel  to  the  Equator,  as  the  Alps,  the 
Atlas,  and  the  Himalayas.  Only  two  mountain  chains  run  north  and  south, 
the  Ural,  and  the  Scandinavian  mountains,  which  are  northern  in  their  char- 
acter. The  longitudmal  direction  of  fissures  in  this  country  is  well  shown 
by  the  New  York  State  Survey.  'Bte  lakes  of  Western  New  York  lie  north 
and  south.  So  also  Lake  Huron  and  Lake  Michigan.  These  longitudinal 
fissures  are  sometimes  traversed  by  others  at  right  angles,  as  in  the  instances 
of  Lake  Superior  and  Lake  Erie.  These  fissures  must  have  been  formed 
by  the  upheaval  of  the  continent,  the  layers  of  already  solidified  rock  being 
lifted  up  or  depressed.  Rivers  must  have  existed  already  in  those  early 
ages,  as  is  shown  for  instance  in  the  ancient  channel  of  the  Niagara,  (above 
the  Whirlpool,)  which  is  filled  with  drift  not  found  in  the  present  channel. 

"  All  the  formations  before  spoken  of  are  more  ancient  than  the  coal,  yet 
many  of  them  consist  of  soft  clay.  The  hardness  of  rock  is  thus  no  proof  or 
criterion  of  its  age.  These  soft  slates  are  nowhere  more  developed  than  in 
New  York,  and  nowhere  have  they  been  more  carefully  examined  and  des- 
cribed. These  details  of  facts  are  to  be  looked  upon  in  the  same  light  as 
a  mere  list  of  dates  or  occurrences  in  history.  But  geology  aims  at  a  full 
illustration  of  all  these  details. 

**  Passing  to  the  vegetable  kingdom : — As  soon  as  we  left  the  metamor- 
phic  rocks  of  Massachusetts,  vegetation  became  much  richer,  because  of  the 
limestone  and  marl  deposits.  It  is  remarkable  how  limestone  favors  not 
only  vegetable,  but  also  animal  life.  In  Switzerland,  where  the  country  is 
divided  between  the  limestone  and  marl  region  of  the  Jura,  the  sandstone  of 
the  plain,  and  the  granitic  formations  of  the  Alps,  the  cattle  of  the  latter 
region  are  not  more  than  one-third  of  the  size  of  those  of  the  former. 
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"  Among  the  plantB  peculiar  to  this  conntiy,  are  many  in  whose  ana- 
logues Id  Europe  many  interesting  chemical  products  have  been  traced. 
Ver7  little  has  been  done  here  In  organic  cbemistij,  and  it  is  a  matter  vbioh 
might  well  occupy  one's  lifetime,  to  uceitain  the  ohemical  relations  <^ 
analogous  plants  of  the  two  countries,  (for  instance,  Angelica,  vxd- 
nut,  &c.)  Tracing  the  forest  vegetation,  we  bave  seen  lately  very  few 
pines,  but  principally  maples,  elms,  and  ashes ;  and  here  at  Niagara,  almost 
ozclusiTely  elm,  beech,  hickory,  sab,  and  a^bo^TitjB,  which  is  very  rare  in 
Hassacbusetts." 

June  18th. — We  met  agun  this  morning  in  the  hall,  where  Prof. 
Agaesiz  had  prepared  diagrams  illustrating  the  geology  of  Niagara, 
which  he  expliuiwd  as  follows : — 

"  The  surface  of  the  soil,  both  on  the  Canadian  and  on  the  American  side,  ia 
covered  with  gravel,  conlainingfos^lsin  great  nnmbcrs,  and  stones  of  all  sixes, 
from  that  of  a  ben's  egg  to  large  bowlders.  This  stratum  is  now  disunited  by 
the  action  of  the  river,  but  was  ori^nally  continuous,  as  is  shown  1^  the 
fossils,  and  by  the  fact  that  on  the  intermediate  blands,  where  it  has  escaped 
the  action  of  the  water,  it  is  stiU  present.  The  foEsils  fonn  a  bed  extending 
horizontally  to  the  river  blu&,  but  not  beyond  ;  tbey  occur  in  great  num- 
bers. coToring  the  surfiice  of  the  soil  everywhere,  and  contributing  to  the 
great  luxuriance  of  the  vegetation.  These  fossil  shellB,  doubtless,  inhabited 
the  river  in  former  times,  when  its  bed  was  the  mass  of  gravel,  &o.,  on  which 
they  now  rest,  the  blu£&  being  at  that  time  its  banks.  They  are  of  species 
now  living  in  the  river,  of  the  genera  Uni'o,  Cydat,  MeJania,  Paluditia,  and 
PUinorbis.  Hence  we  conclude  that  this  bed  was  formed  when  the  river 
filled  the  whole  valley,  at  which  time  it  had  a  breadth  varying  from  one  to 
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Agassiz  pointed  out  scTen  different  kinds  of  trees,  viz.,  arbor 
yitee,  red  cedar,  hemlock,  bass-wood,  chestnut-oak,  white  pine,  and 
maple.  The  Professor  also  pointed  out  the  shell-bed  of  which  he  had 
spoken.  The  shells  are  very  numerous,  as  may  be  readily  seen  in 
the  crumbling  bank  on  the  outer  side  of  the  island.  At  the  upper 
end  of  the  island,  vast  numbers  of  delicate  ephemerarlike  insects, 
with  long  filaments,  were  fluttering  about,  particularly  under  the 
trees. 

Some  of  us  had  never  seen  the  Falls,  and  none  of  us  at  this  season 
of  the  year,  when  the  mass  of  water  is  greatest.  Commg  at  length 
in  sight  of  them,  we  were  struck  with  the  thickness  of  the  sheet  at 
the  pitch  of  the  English  Fall,  particularly  in  that  part  of  it  between 
the  apex  of  the  Horseshoe  and  the  middle  of  the  cataract  on  the 
Canadian  side.*  It  bends  over  in  a  polished,  unbroken  mass,  as  of 
green  glass  over  white.  Some  one  said  the  average  depth  of  water 
at  that  point  was  about  fourteen  feet.  Other  remarkable  features  are, 
the  distance  to  which  the  water  is  projected,  the  rocket-like  bursts  of 
spray  from  the  falling  sheet,  and  the  sudden  spouting  up  of  the  mist 
at  intervals  from  below,  as  if  shot  from  a  cannon.  These  sheets  of 
mist  rise  high  above  the  Fall,  and  move  slowly  down  the  river  in 
perpendicular  columns,  like  a  procession  of  ghosts.  On  the  whole, 
the  diflFerence  of  season  is  in  favor  of  that  when  the  river  is  lowest, 
the  features  of  the  scene,  particularly  the  Rapids  outside  of  Goat 
Island,  being  rather  obscured  than  improved  by  a  greater  depth  of 
water. 

After  tea,  the  following  remarks  on  what  we  had  seen  were  made 
by  Prof.  Agassiz : — 

"  If  we  follow  the  cbasm  cut  by  the  Niagara  River,  down  to  Lake  Ontario, 
we  have  a  succession  of  strata  coming  to  the  surface,  of  various  character 
and  formation.  These  strata  dip  S.  W.  or  towards  the  Falls,  so  that  in  their 
progress  to  their  present  position,  the  Falls  have  had  a  bed  of  very 
Tarioos  consistency.  Some  of  these  strata,  as  the  shales  and  the  Med- 
ina sandstone,  are  very  soft,  and  when  they  formed  the  edge  of  the  Fall,  it 
probably  had  the  character  of  rapids.  But  wherever  it  comes  to  an  edge  of 
hard  rock,  with  softer  beds  below,  the  softer  beds,  crumbling  away,  leave  a 

•  The  **  Horseshoe  "  at  present  is  a  triangle,  but  it  has  been  a  nearly  regular  semi- 
circle within  the  recollection  of  persons  now  living. 
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Bhelf  projectiog  above,  and  thea  the  fall  is  perpe&diculiir.  Sach  is  the  case 
at  present ;  the  haid  Niagara  limestone  ovcrhaogs  in  tabla  the  soft  ahales 
nndemeath,  which  at  last  are  'worn  away  to  such  an  extent  aa  to  undonjiine 
the  saperincumbeDt  rocks.  Such  was  also  the  case  at  Queenston,  wliere  the 
Clinton  group  formed  the  edge,  with  the  Medina  sandstone  below.  This 
process  has  oontinuod  from  the  time  when  the  Magarafell  directly  into  Lake 
Ontario,  to  the  present  time,  and  will  continue  so  long  as  there  are  soft  beds 
underneath  hard  ones.  Bot  from  the  inclination  of  the  strata,  this  will  not' 
always  be  the  case.  A  time  will  come  when  the  rock  below  will  also  be 
bard.  Then,  probably,  the  Falls  will  be  nearly  staUonary,  and  may  lose 
much  of  their  beauty,  from  the  wearing  away  of  the  edge,  rendering  it  aa 
inclined  plane.  I  do  not  think  the  waters  of  Lake  Erie  will  ever  &11  into 
Lake  Ontario  without  any  intermediate  cascade.  The  Niagara  shales  are  so 
extensive  that  possibly  at  some  future  time  the  river  below  the  cascade  may 
be  enlarged  into  a  lake,  and  thus  the  force  of  the  &lling  water  diminished. 
But  the  whole  process  is  so  slow,  that  no  accurate  calculations  can  be  made. 
The  Falb  were  probably  larger  and  stationary  for  a  longer  time,  at  the 
"  Whirlpool "  than  anywhere  else.  At  that  point  there  was  no  diviuon  of 
the  cataract,  but  at  the  "  Devil's  Hole  "  there  are  indications  of  a  lateral 
fell,  probably  umilar  to  what  is  now  called,  the  American  Fall.  At  the 
Whirlpool,  the  rocks  are  still  united  beneath  the  water,  showing  that  tbey 
were  once  continuous  above  its  surfiice  also."* 

Aflerwards,  some  of  us  went  to  bathe  by  moonlight  in  the 
"  Hermit's  Fall,"  a  little  cascade  eight  or  ten  feet  in  height, 
between  Goat  Island  and  the  islet  at  its  upper  end.  It  is  so 
called  from  a  crazy  Englisbman  who  lived  for  some  time  in  a  hut  on 

the  other  side  of  the  island,  and  was  fiuallv  drowned  in  batlijng  at 
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human  habitation.  The  little  cascade,  near  at  hand,  drowns  the 
roar  of  the  great  one,  and  though  by  day  it  cannot  boast  of  any 
great  privacy,  yet  at  night  very  few  even  of  the  most  romantic 
moonlight  strollers  get  so  far  as  this. 

The  power  of  the  water  was  greater  than  I  expected,  and  difficult 
to  bear  up  against,  even  in  a  sitting  posture.  It  was  not  a  simple 
pressure,  but  a  muscular  force,  like  a  kneading  or  shampooing  by 
huge  hands.  We  crawled  in  at  the  side  of  the  Fall,  and  found  a 
hollow  underneath  the  shelving  edge,  large  enough  for  several  to  sit 
at  once,  quite  free  from  the  water,  which  shoots  over  like  a  miniature 
of  the  great  cascade  below.  With  some  difficulty,  from  the  pounding 
of  the  falling  water,  we  penetrated  through  the  sheet  in  front,  and 
came  out  into  the  pool,  the  bottom  of  which  is  smooth  rock.  Close  to 
the  surface  there  was  a  strong  current  of  air  down  the  stream,  not 
perceptible  at  the  height  of  two  feet. 

Afterwards,  in  walking  round  the  island,  we  saw  on  the  cloud  of 
mist  over  the  English  Fall,  a  lunar  rainbow,  glimmering  with  a 
pale,  phosphorescent,  unearthly  light,  and  showing  prismatic  colors, 
but  not  quite  joined  at  the  top.  Some  of  the  pariy  afterwards  saw 
it  complete. 

June  VdOi. — Took  an  accommodation  car  on  the  Lockport  Railroad 
as  far  as  the  Suspension  Bridge,  (about  a  mile  below  the  Falls,)  of 
which  the  piers  were  finished  and  a  rope  stretched  across,  bearing 
suspended  a  basket,  in  which  some  adventure-loving  person  was  being 
hauled  across.  From  the  bridge  we  walked  along  the  bank  through 
the  woods  to  the  Whirlpool.  The  river,  when  thus  seen  from  above, 
is  of  such  a  dark  and  solid  green,  that  it  is  difficult  to  persuade  one's 
self  that  it  is  not  occasioned  by  some  colored  matter  suspended  in 
the  water.  At  intervals  we  got  glimpses  of  the  Fall,  between  the 
high  perpendicular  banks  enclosing  it  as  in  a  frame.  The  slow, 
heavy  plunge  of  the  water  was  distinguishable  to  the  eye  even  at 
this  distance,  but  the  roar  was  hardly  audible. 

Rattlesnakes  are  found  among  the  rocks  about  these  clifi^,  and  one 
had  been  taken  alive  the  day  before,  in  the  path  leading  down  to  the 
Whiripool.  There  is  said  to  be  a  mound  of  their  bones  in  the  neigh- 
borhood, erected  in  token  of  full  revenge  by  some  Indians  whose 
chief  had  been  killed  by  a  rattlesnake's  bite. 
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Returning  to  tho  Suspension  Bridge,  we  went  on  board  the  little 
Bteamer,  "  Mnid  of  the  Mist,"  which  runs  up  to  the  foot  of  the 
Falls.  I  confess  I  was  doubtful  as  to  the  advantages  to  be  gained 
by  any  one  who  bad  crossed  the  ferry  so  often  as  I  had,  but  I  was 
old  traveller  enough  to  know  that  one  oftcnor  repents  of  not  going 
than  of  going,  and  went  accordingly,  instead  of  returning  by  the 
cars  with  the  more  skeptical  of  the  party.  The  result  showed  the 
soundness  of  the  principle.  Many  things  are'  to  be  learned  by  such 
close  proximity,  (for  the  boat,  true  to  her  name,  runs  actually  into 
the  mist  at  the  foot  of  the  Fal!,)  and  may  be  stiidied  more  conveni- 
ently in  the  steamer,  with  a  chance  to  dodge  any  estraordinary 
shower  of  spray,  than  in  an  open  skiff.  I  saw  plainly  here,  what  I 
had  not  been  able  to  satisfy  myself  of  before,  that  the  eatmiary  eimet 
in  high  waterfalls,  insisted  upon  by  the  "  Oxford  Graduate,"*  are 
fully  exemplified  in  the  greatest  cascade  of  the  world. 

At  half-paat  two  P.  M.  we  took  the  cars  for  Buffalo,  and  as  the 
Btcamer  was  not  to  start  until  seven,  we  had  some  time  on  our 
hands  after  our  arrival  there,  which  we  spent  in  making  some  \ss,t 
pnrchases,  and  in  seeing  the  place. 

The  number  of  Germans  here  is  a  prominent  feature.  At  the 
Postroifice  there  is  a  separate  delivery  for  "  Deutsche  Eriefe." 
Another  feature,  striking  to  a  New  Englander,  though  common  to 
all  the  towns  in  New  York,  (which  justify  themselves  probably  by 
the  example  of  their  great  city,)  is  the  number  of  pi^a  running  at 
largo  in  the  streets.  When  at  length  wo  went  on  board  the 
"Globe,"  wo  found  everything  in  confusion.  Bye  and  bye,  how- 
ever, the  confusion   suhsiiled  ;    even   the    escape-pipo   abated   its 
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following  accoant  from  the  Professor,  of  the  forest  trees  about 
Niagara,  illustrated  by  specimens  gathered  the  day  before  on  the 
spot: — 

"1.  Oonifera,  (pine  family,)  remarkable  for  the  apparently  whorled 
arrangement  of  their  branches,  and  for  their  evergreen  leaves ;  in  most  cases 
they  form  hard  cones^  but  one  has  soft,  berry-like  fimit.  The  seeds  are 
naked,  winged,  resting  on  the  scales.  The  leaves  are  peculiar,  the  nerves 
not  being  spread,  but  often  gathered  into  compact  bundles.  The  Ooniferm 
existed  at  a  very  early  geological  epoch.  This  was  the  first  family  that 
became  numerous  after  the  ferns.  Their  remains  are  easily  recognized 
under  the  microscope  by  the  circular  disks  on  their  wood-cells. 

"  2.  Sterile  flowers  grouped  together,  in  spike-like  branches,  forming 
catkins ;  fertile  flowers  surrounded  by  a  cup.  They  all  belong  to  temperate 
climates.  Gen.  Quercus  (oak,)  characterized  by  their  fruit,  and  by  the 
fiict  that  the  female  flowers  are  scattered,  and  the  stameniferous  flowers, 
form  bunches.  There  are  more  than  forty  species  in  the  United  States. 
Gen.  Castanea,  (chestnut,)  allied  to  the  oaks,  but  the  fruit  surrounded 
entirely  by  the  cup  (burr).  There  are  two  species  in  the  United  States. 
Gen.  OsTRYA,  (hop-hornbeam,)  only  one  species.  Gen.  Carpinus,  (horn- 
beam,) fruit  supported  by  flat  leaf.  May  be  distinguished  from  Ostrta 
by  the  more  prominent  ribs,  and  less  deeply  marked  serratures  of  the  leaves. 

"  3.  Amentaceee ;  both  kinds  of  flowers  in  catkins.  Gen.  Betula, 
(birch,)  distinguished  by  the  shape  of  its  catkins,  which  are  long  and  cyl- 
indrical, and  its  winged  fruit.  Gen.  Popdlus,  (poplar,)  seeds  in  a  pod, 
very  minute,  and  surrounded  by  down.  P.  tremuloides  (American  aspen,) 
like  the  other  species,  has  the  leaf-stalk  very  much  compressed,  hence  the 
tremulous  motion  of  the  leaf. 

"  4.  Juglandece,  fruit  with  an  external  soft  husk,  the  nut  separating  into 
two  halves.  There  are  two  genera  of  this  family  in  the  United  States : 
JuGLANS.  All  have  compound  leaves,  that  is,  each  leaf  is  divided  into 
leaflets.  Two  species,  black  walnut  and  butternut,  the  latter  distinguished 
by  the  silkiness  and  whitish  color  of  the  underside  of  the  leaf.  Carta, 
ihe  nut  does  not  divide  so  well  as  in  Juglans,  but  the  husk  is  divided  and 
falls  oflf  in  pieces,  which  is  not  the  case  in  Juglans.  At  Oeningen,  in  Swit- 
zerland, are  found  fossil  hickories.  The  trees  of  the  tertiary  epoch  of 
Europe  correspond  to  the  species  existing  at  present  in  this  country. 

**  5.  OleacecSy  (the  ash  family,)  leaves  like  those  of  hickory,  but  the  large 
lateral  nerves  do  not  run  to  the  points  of  the  serratures,  as  in  the  hickories. 
Fruit  in  bunches,  with  dry  capsules.     Flower  in  the  ash,  without  corolla. 
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"  6.  Ramamtlida,  (witch  hazel,)  named  probably  from  ita  flovering  in 
the  fall.     Fruit  in  four  liltlo  nuts.     No  species  of  thia  family  in  Europe. 

"7.  Tiliacetg,  leaves  uDEymmetiical.  Tilia  americana,  (bass-wood,) 
leaves  smooth  below. 

"  8.  Acerinea,  Qua.  Acbb,  (maple,)  leaves  in  tbiee  main  lobes,  sub- 
^vided  into  five. 

"  9.  AjnpelidtB,  (the  grape  family,)  petals  dividing  below  sooner  than  at 
the  apex.  Great  variety  of  species  in  America,  bat  not  suitable  for  making 
wine-    Three  species  on  Goat  Island." 

The  south  shore  of  Lake  Erie  is  flat  and  monotonous ;  red,  crumb- 
ling banlis,  Burmounted  by  a  forest  broken  onlj  by  an  occasional 
log-house.  At  one  time  high  land  visible  on  the  horizon,  being  a 
spur  of  the  Alleghanies. 

In  spite  of  all  glorification  on  the  score  of  the  "  Great  Lakes," 
it  must  be  confessed  that  the  Lower  Lakes  at  least  are  only  geo- 
graphically or  economically  great.  Any  one  accustomed  to  the  sight 
of  ihe  ocean  has  to  keep  in  mind  the  .square  nules  of  extent, 
to  preserve  his  respect  for  them.  Their  waves,  though  dangerous 
enough  to  navigators,  have  not  sufficient  swing  to  carve  out  a  rocky 
shore  for  themselves,  or  to  tumble  any  rollers  along  the  beach,  and 
thus  the  line  where  land  and  water  meet,  in  which,  as  has  been 
well  said,  the  interest  of  a  sea-view  centres,  is  as  tame  as  the  edge 
of  a  duck-pond.  Much  of  this  character  is  douhtless  owing  to 
the  flat  prairie  country  by  which  they  are  mostly  surrounded. 

In  the  afternoon  heavy  clouds  rolled  up  from  the  N,\V.,  and  a 
squall  was  evidently  approaching.     At  this  time  we  saw  a  steamer 
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Cleveland  at  half  past  ten  P.  M.,  and  spent  there  some  hours.  It  is 
a  thriving  town,  and  a  regular  stopping  place  for  steamers,  but  like 
almost  all  the  towns  on  this  lake,  is  without  a  natural  harbor,  the 
only  shelter  to  vessels  being  a  long  pier  stretching  into  the  Lake. 

June  21«^—r Weather  fine  and  warm,  with  smooth  water.  Arrived 
at  Detroit  at  half  past  eleven,  and  left  at  three  P.  M.  Near 
the  entrance  of  Lake  St.  Clair  we  were  surrounded  by  numbers  of 
black  terns,  (^Sterna  nigra^^  which,  at  a  moderate  distance,  were 
distinguishable  from  the  swallows  by  which  they  were  accompanied, 
only  by  their  superior  size.  Numbers  of  slender  gauze-winged  in- 
sects, (^JEphemera,  Phrygari^ea^  with  long  antennae,  and  some  with  two 
long  filaments  projecting  behind  like  the  tail  feathers  of  the  Tropic 
bird-  about  the  boat,  and  on  the  water.  Li  the  St.  Clair  straits 
there  were  a  few  ducks,  even  at  this  season,  though  nothing  like  the 
vast  flocks  to  be  seen  here  a  little  later  in  the  season. 

We  were  sounding  constantly  through  these  straits,  having  on  an 
average  about  three  feet  below  the  keel  in  the  channel,  our  boat 
drawing  seven  feet.  The  shores  are  low,  marshy  and  aguish,  with 
woods  at  a  distance,  and  scattered  log-houses.  This  remarkable 
extent  of  mud-flats,  (some  twenty  miles  across,)  is  covered  with 
only  a  foot  or  two  of  water  in  most  parts,  and  even  the  channel  is  so 
shaJlow  that  the  larger  boats  have  to  discharge  a  part  (£  their  cargo 
into  lighters  while  passing  it,  and  are  often  delayed  here  many  hours. 
Even  our  boat  continually  touched,  as  was  evident  from  the  clouds 
of  mud  she  stirred  up.  To  make  and  maintain  a  proper  channel  for 
such  a  distance,  is  an  undertaking  much  called  for,  but  not  to  be 
expected  of  single  States,  nor  is  there  any  one  State  principally 
mterested  in  it.  One  would  hope,  therefore,  that  the  General  Gov- 
ernment may  before  long  do  something  about  it. 

The  water  over  these  flats  is  still  as  green  as  that  of  Lake  Erie, 
and  not  more  turbid.  About  10  P.  M.  we  put  in  to  wood,  and  re- 
mained until  7  A.  M.,  taking  in  sixty-four  cords  of  wood. 

June  22d. — We  entered  Lake  Huron  about  breakfast  time  ;  the 
weather  calm,  and  what  the  sailors  call  "  greasy,"  the  water  darker 
than  in  Lake  Erie,  partly  owing,  no  doubt,  to  the  greater  depth  of 
water,  and  partly  to  the  cloudy  sky.  The  dark  sullen  water,  and 
the  unbroken  line  of  forest,  retreating  on  either  hand  as  we  issued 
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from  tlie  struts,  gave  a  kind  of  grim  majesty  to  this  lake,  by  con- 
trast to  those  we  had  lefl.  Many  sea-gulls  about.  Land  in  ngfat 
on  the  led  all  day,  except  id  crossing  Saginaw  Bay. 

On  entering  Lake  Huron,  we  began  to  feel  that  we  were  getting 
into  another  region.  Canoes  of  Indians  about ;  the  weather  oool 
morning  and  evening,  and  the  vegetation  northerly,  the  pine  family 
having  &  decided  preponderance  in  the  landscape.  We  might  be 
said  to  have  left  the  summer  behind  at  the  St.  Clair,  for  thence- 
forth there  was  hardly  a  day  during  some  pwrt  of  which  a  fire  was 
not  necessary  for  comfort. 

Just  before  sunaet,  when  the  sun  was  'three  or  four  degrees  high, 
we  noticed  in  the  opposite  quarter  of  the  heavens,  rays  of  light  con- 
ver^ng  towards  a  point  apparently  aa  much  below  the  horizon,  as 
the  Bun  was  above.  It  had  the  appearance  of  a  cloudy  sunrise. 
We  afterwards  saw  the  same  thmg  in  the  St.  Mary's  Eiver ;  and 
it  may  be  remarked,  in  both  cases  before  rain.* 

June  2Zd. — Arrived  at  Mackinaw  early  in  the  morning,  and  land- 
ed on  the  wharf  in  a  shower.  We  had  been  about  eighty  hours  on 
the  way  from  Buffalo,  a  distance  of  663  miles,  and  we  were  vexed 
to  hear  that  the  weekly  steamer  for  the  Sanlt  had  left  the  evening 
before,  and  that  if  we  had  taken  the  other  boat,  which  started  punc- 
tually a  counle  of  hours  before  us,  we  should  have  been  in  time. 

We  landed  on  Sie  little  wooden  wharf  in  face  of  a  row  of  shabby 
cabins  and  stores,  with  "Indian  curiosities"  posted  up  in  large 
letters  to  attract  the  steamboat  passengers  during  the  brief  stop  for 
fish.     Over  their  roo&  appeared  the  whitewashed  buildings  of  the 
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irhich  had  been  taken  with  nets  or  lines  set  the  night  before.  An 
excellent  breakfast  (at  which  white-fish  figured,)  and  comfortable 
rooms,  showed  that  the  character  of  the  ^^  Mission  House  "  was  still 
kept  up. 

It  continued  to  shower  at  intervals  during  the  day,  but  this 
did  not  prevent  us  from  seeing  the  Natural  Bridge,  with  its  re- 
gular arch,  ninety  feet  high,  rising  on  the  border  of  the  island, 
tiie  huge  conical  rock  called  the  "  Sugar  Loaf,"  the  Fort,  &c.  I 
do  not  know  whether  any  of  the  party  visited  the  cave  where  Alex- 
ander Henry  was  concealed  by  his  Indian  friend  during  the  massacre 
of  the  English — as  I  did  on  a  former  occasion,  when,  bye  the  bye,  I 
found  a  fragment  of  a  human  skull  among  the  rubbish  on  the  floor  of 
the  cave,  attesting  the  correctness  of  that  part  of  Henry's  narrative. 

The  wet  weather  was  not  unfavorable  to  vegetation,  which  is  luxu- 
riant on  the  island,  though  the  trees,  (maple  and  beech,)  are  of 
small  size,  this  latitude  being  nearly  the  northernmost  limit  of  the 
latter.  The  flowers  were  beautiful ;  the  twin-flower,  (^Linncea  bor- 
ealisj)  so  fine  that  I  thought  it  must  be  another  new  species  ;  then 
the  beautiful  yellow  ladies'  slipper,  Lonicera,  and  Cynoglossum. 

The  island  is  of  a  roundish  form,  two  or  three  miles  in  diameter. 
On  the  N.E.  the  crumbly  lime-cliflF  rises  abruptly  from  the  water 
to  the  height  of  a  hundred  feet  or  more ;  but  on  the  south  there 
is  a  sloping  curve  of  varying  width  between  the  bluflF  and  the  beach. 

The  village  lies  on  this  slope,  a  single  street  of  straggling  log- 
cabins  and  ill-conditioned  frame  houses,  parallel  with  the  beach,  and 
some  of  a  better  class  standing  back  among  gardens  at  the  foot  of 
the  blufil  On  the  edge  of  the  bluff,  which  rises  abruptly  from  the 
slope  at  the  distance  of  some,  three  hundred  yards  from  the  Lake, 
stands  the  Fort,  a  miniature  Ehrenbreitstein,  with  a  covered  way 
leading  down  the  face  of  the  bluff. 

We  were  disappointed  at  finding  only  three  or  four  lodges  of 
Indians  here.  In  August  and  September  (the  time  for  distributing 
the  "  presents,")  there  are  generally  several  hundreds  of  them  on 
the  island. 

Notwithstanding  the  rain,  the  Professor,  intent  on  his  favorite 
science,  occupied  the  morning  with  a  fishing  excursion,  in  which 
he  was  accompanied  by  several  of  the  party,  most  of  them  pro- 
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tect«d  by  wste^p^oof  garments,  while  he,  regardlese  of  wet  and 
cold,  aat  soaking  in  the  canoe,  enraptured  by  the  yariety  of  the 
scaly  tribe,  described  and  undescribed,  hauled  in  by  their  combined 
efforts.  Not  content  with  this,  he  as  nsual  interested  and  engaged 
various  inhabitants  of  the  place  to  supply  him  with  a  complete  set 
of  the  Gshes  found  here. 

With  a  view  of  indoctrinating  thc«e  of  ub  who  were  altogether 
new  to  ichthyology  with  some  general  views  on  the  subject,  he  com- 
menced in  the  atlemoon,  scalpel  in  hand,  and  s  board  well  covered 
with  fishes  little  and  big  before  him,  a  discussion  of  their  classifica- 
tion: 

"  These  fishes  present  examples  of  all  the  four  great  divisions  of  the 
cIbsb.  This  pike,  (^Lucioperca  americana,)  belongs  to  those  having 
rough  scales  and  spinous  fins.  The  raya  of  the  first  dorsal,  and  the  an- 
terior ones  of  the  veotrals  and  the  anal  are  umple  and  spinous ;  the  other 
laya  are  divided  at  the  estrcmity,  and  softer.  The  scales  are  rough  and 
remarkably  serrate.  These  are  the  Ctenoids.  They  have  five  sorts  of 
fins,  viz :  the  dorsal,  caudal  and  anal,  which  are  placed  vertically  in  the 
median  line,  and  can  be  raised  or  depressed,  and  the  ventral  and  anal, 
which  are  in  purs.  In  the  Ctenoids  the  ventrals  are  placed  immediately 
below  the  pectorals,  though  fishes  having  this  arrangement  of  fins  do  not  all 
belong  to  this  division.  There  are  but  two  families  of  Ctenoids  found  in 
&eBh  water  :  the  Pereoidi  and  the  Ootloida ;  the  former  are  characterized 
by  having  teeth  on  the  palatal  and  intermaxillary  bones,  hut  none  on  the 
maxillary.  Also  by  a  serrate  preoperculum  and  by  the  spines  on  the  oper- 
culum.    Of  this  family  are  the  genera  Perca,  Labrax,  Pomotii,   Centra 
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This  trout  belongs  to  the  Cycloids.  In  this  division  there  are  onlj 
two  femilies  which  have  spinous  rays  in  their  fins,  (the  tautog  and  the 
mackerel.)      We  have  before  us  specimens  of  two  families  of  Cycloids. 

1.  SalmontdUe,  Distinguished  by  having  the  intermaxillary  and  upper 
maxUlary  in  one  row,  which  seems  to  me  to  indicate  the  highest  rank 
in  the  class  of  fishes.  They  all  have  a  second  dorsal,  of  an  adipose  struc- 
ture. The  anterior  dorsal  and  the  ventrals  are  in  the  middle  of  the  body. 
Oenus  Scdmo :  characterized  by  teeth  on  every  bone  of  the  mouth  and  on 
tlw  tongue.  There  is  but  one  genus  in  the  class  of  fishes  that  has  teeth  on 
more  bones  than  the  salmon.  In  no  genus  are  the  species  more  difficult  to 
distingubh.  Sixteen  species  have  been  described  as  belonging  to  Europe, 
which  I  have  been  obliged  to  reduce  to  seven.  The  same  i^>ecies  presents 
great  variety  of  appearance,  owing  to  difference  of  sex,  of  season,  food,  color 
of  the  water  in  which  they  live,  &c.  In  this  country  I  have  examined  two 
species,  the  brook  trout,  (^S.  fonttnalis,)  the  spawning  male  of  which  has 
been  improperly  separated  as  S,  erythrogaster ;  and  the  present  species,  the 
Mackinaw  trout,  S.  amethystus  of  MitchUl.  Dekay  has  described  a  variety 
of  this  species,  as  ^S'.  affinis.  In  this  species  the  appendices  pylorici  before 
spoken  of  are  very  numerous.  The  small  intestine  arises  from  the  lower 
extremity  of  the  stomach,  and  curves  only  twice  throughout  its  length.  The 
gall-bladder  is  very  large  :  the  liver  forms  one  flat  mass ;  the  ovaries  and 
kidney  extend  along  the  whole  spine.     All  this  family  spawn  in  the  autumn. 

"(2.)  Oyprxnidm.  Like  the  salmons  they  have  the  ventral  and  dorsal  fins 
in  the  middle  of  the  body,  but  no  adipose  dorsal.  Branohiostegal  rays^ 
tbree.  Upper  maxillary  forming  another  arch  behind  the  intermaxillary. 
,  Teelii  only  on  the  pharyngeal  bone  behind  the  gills,  at  the  entrance  of  the 
<B8ophagus.  No  pyloric  appendices.  Intestine  long  and  thin,  as  in  all  hefl^ 
bivorous  fishes.  Air-bladder  transversely  ^vided  into  two  lobes,  communi- 
cating by  a  tube  with  the  intestinal  canal. 

'*  This  &mily  is  the  most  difficult  one  among  all  fishes.  As  yet  there  is 
no  satisfactory  principle  of  classification  for  them.  I  have  studied  them  so 
attentively  that  I  can  distinguish  the  European  species  by  a  single  scale ; 
but  this  not  from  any  definite  character,  but  rather  by  a  kind  of  instinct. 
Ph)f.  Valenciennes,  a  most  learned  ichthyologist,  has  lately  published  a  vol- 
ume on  this  family,  in  which  he  distinguishes  so  many  species,  and  on  such 
minute  characters,  that  I  think  it  now  almost  impossible  to  determine  tiie 
species,  until  all  are  well  figured. 

"  Here  are  specimens  of  two  genera :  (a)  Leudscu^,  with  thin  lips ;  only 
one  i^)ecies  here,  an  undescribed  one  characterized  by  a  brownish  stripe  above 
the  lateral  line.    (6)  Catostomus,  with  very  Uiick  lips  and  prominent  snout.*' 
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June  24lA. — Rather  than  wut  here  a  veek  for  the  next  steamer, 
we  engaged  a  Mackinaw  boat  and  some  Canadians  to  take  us  to  the 
Sault.  These  boate  are  a  cross  between  a  dory  and  a  mnd-scow, 
having  sometlung  of  the  shape  of  the  former  and  something  of  the 
clum^ess  of  the  latter.  Onr  craft  was  to  be  ready  earlj  in  the 
morning,  bat  it  was  only  by  dint  of  scoldmg  that  we  finally  got  tS 
at  10  o'clock.  A  very  light  breeze  &om  the  southward  made  sof- 
fitaent  excnse  to  our  four  lazy  oaismen  uid  lazy  skipper  for  spreading 
a  great  sqoare  sul  and  sprit-sul,  and  lying  on  their  oars.  Unless  it 
was  dead  calm,  not  a  stroke  would  they  row. 

At  about  1  o'clock,  MacUnaw  still  plainly  visible  at  a  very  moder- 
ate -distance  to  the  southward,  we  stopped  to  lunch  at  Goose  Island, 
a  narrow  ridge  of  rough,  angular  pebbles,  about  half  a  mile  long, 
covered  with  thick  bushes  and  stunted  trees,  among  which  ^e  priih 
cipal  were  arbor-vitee  and  various  species  of  comus.  It  passed 
through  my  mind  whether  this  could  be  the  He  aux  Outardee,  where 
Henry  part«d  with  his  Indian  friend.  It  is  difficult  to  say  what 
bird  of  this  region  could  have  reminded  the  French  colonists  of  a 
bntta-d. 

Getting  off  agun  we  continued  at  rather  a  better  rate  (the  wind 
being  now  fortunately  ahead)  until  twilight,  when  our  steersman 
said  it  was  time  to  look  out  for  a  camp,  and  proposed  landing  us  on 
a  UtUe  island  near  tiie  western  shore  of  the  stnut.  The  more  ardent 
naturalists  of  the  party,  however,  seeing  a  sand-beach,  (capital  , 
hunting-ground  for  Coleoptera,)  backed  by  a  grassy  bank  among 
the   treea,   wcro   anxious   to   land   there,  but   this   was    promptly 
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Our  island  was  a  mass  of  large  irregular  stones,  about  a  quarter  of 
m  mile  long,  with  a  narrow  ridge  covered  with  long  grass  and  arbor-vi- 
taes,  many  of  them  dead,  and  (particularly  on  the  west,)  hung  over 
with  pendant  lichen  (filmed).  Here,  (after  some  trouble  from  not 
haying  brought  tent-poles,  which  had  now  to  be  cut,)  we  pitched  four 
tents,  for  only  two  of  which  was  there  any  room  on  the  grass,  the 
others  looking  out  for  the  smallest  stones.  However  supper  and 
three  blazing  fires  soon  settled  all  down  into  a  comfortable  state,  and 
before  long  the  white  tents  and  the  ghost-like  trees  with  their  hoary 
drapery  were  the  only  upiight  objects  to  reflect  the  light  of  the  fires, 
and  the  long  melancholy  notes  of  some  neighboripg  loons  (a  sign  of 
bad  weather,  they  say,)  the  only  sounds  to  be  heard.  As  my  lot 
was  cast  upon  the  stones,  I  took  the  precaution  of  thatching  them 
with  some  armfuls  of  usnea,  which  with  a  couple  of  blankets  made 
an  excellent  bed. 

.  June  25tA. — Our  island  was  only  about  thirty  miles  from  Macki- 
naw, and  so,  as  it  behoved  us,  we  were  off  by  half  past  four  o'clock  this 
morning,  with  the  wind  aft,  to  try  to  make  up  for  lost  time.  Our 
course  lay  along  the  American  shore  of  the  strait,  amid  innumerable 
idands  and  islets,  generally  low  and  wooded  with  venerable  lichenous 
arbor-vitaes.  The  shore  also  was  uniformly  low,  and  covered  with  a 
finrest  which  reminded  me  of  the  lower  summits  of  the  White 
Mounta'ms. 

We  stopped  to  breakfast  just  beyond  the  light-house  at  the  Jik- 
toor,  at  the  log-house  of  some  lime-burners,  a  tavern  moreover, 
rejoicing  in  the  name  of  ^^the  saloon,"  where  we  experimented 
upon  tea  with  maple-sugar,  and  bread  of  the  place,  somewhat  like 
sweetened  plaster-of-Paris.  Drummond  Island,  interesting  from  its 
fiMsils,  we  were  obliged  to  pass  without  stopping. 

By  noon  the  wind  had  got  so  high  that  we  thought  prudent  to 
make  a  lee  under  a  point  on  St.  Joseph's  Island.  As  we  landed,  a 
rather  rough-looking,  unshaven  personage  in  shirtrsleeves  walked  up 
and  invited  us  to  his  house,  which  was  close  at  hand.  We  found 
his  walls  lined  with  books  ;  Shakspeare,  Scott,  Hemans,  &c., 
caught  my  eye  as  I  passed  near  the  shelves,  forming  a  puzzling  con- 
trast with  the  rude  appearance  of  the  dwelling.  A  very  few 
moments  sufficed  to  show  a  similar  contrast  in  our  host  himself.     He 
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knew  Prof.  Agaaai  bj  reputation,  had  read  the  reports  of  his  lectnes 
ia  the  aewsp&pera,  and  evinced  a  wann  iDtereet  in  the  objects  of  «^ 
Mcmston.  VThen  he  found  out  who  the  Professor  was,  he  prodaoed 
a  BpecimeD  in  Bpirits  of  the  rare  gar-pike  of  Lake  Huron,  and  insiBted 
upon  hia  accepting  it,  and  aflerwsrda  sent  him  vuiooa  valuable  speih 
imeas.  His  conversation,  eager  and  discuruve,  running  over  Polities, 
Science  and  Literature,  was  that  of  ia  intelligent  and  well-read 
man,  who  kept  up,  by  books  and  new^>^>ers,  an  acqu^tance  witih 
the  leading  topics  of  the  day,  but  seldom  had  an  opportunity  of 
discussing  tiiem  with  persons  similarly  interested.  He  turned  out  tA 
be  an  ex-Major  in  the  British  army,  and  he  showed  as  a  portrait  oS 
himself  in  full  regimentals,  remarking  with  a  Smile  that  he  had  once 
been  noted  as  the  beatnlreBBed  man  of  his  recent.  Whilst  in  the 
service  he  had  travelled  over  Europe,  seen  what  was  best  woctL 
seeing,  and  become  acquainted  with  the  principal  modem  languages, 
p»ticularly  Italian,  which  he  read  here  in  the  wilderness  with  delight. 
In  company  with  a  friend  he  had  purchased  the  entire  island  of  St. 
Joseph's  and  devoted  himself  to  farming,  bringing  up  hia  children  to 
support  themselves  by  the  sweat  of  their  brow.  He  said  it  would  be 
tirae  enough  to  ^ve  them  a  literary  or  profeanonal  education  who 
they  manifested  a  dispoaitiou  for  it,  for  he  did  not  approve  of  tba 
indiscriminate  truning  of  all  for  what  comparatively  few  haw 
any  real  talent  for.  He  was  preparing  them,  he  s^d,  ta  be 
American  citizens,  for  be  thought  the  Canadas  would  form  a  part 
of  the  United  States  within  three  years  at  farthest ;  and  though  he  for 
his  part  was  a  loyal  subject  of  her  Majesty,  and  would  fight  to  protect 


Paasmg  the  end  of  ihe  idaod  we  saw  two  Bolitary  chinmeys,  4iie 
ffemains  of  the  jEbrt  &At  fbrmerlj  stood  here.  Our  coarse  lay 
among  small  islands,  reminding  one  of  the  little  wooded  islets  cf 
Lake  GecM-ge,  with  a  briOiant  background  of  sunset  sky.  We  noticed 
4he  same  appearance  in  the  east,  spdcen  of  June  22nd.  The  twili^ 
continuing  late,  we  pudied  tm  until  about  ten  o'clock,  when  our  aen 
pcoposed  to  land  on  a  small  rocky  island,  but  they  being  alarmed  s(t 
a  discovery  (probably  imaginary)  of  snakes  among  the  rocks,  and 
we  for  our  part  not  finding  room  enough  among  the  stones  to  pitch 
a  tent,  we  continued  our  course  to  another  island  which  bears  the 
name  of  '^  Campement  des  matelots."  Here  it  was  voted  too  late  to 
ptch  tents,  so  we  rolled  ourselves  in  our  blankets,  some  on  shore 
and  some  in  the  boat,  taking  care  to  include  our  heads,  for  the  mus- 
quitoes  had  roused  themselves  and  were  making  active  preparations 
to  receive  us. 

June  26th. — ^The  musquitoes  of  the  night  before  must  have  been 
merely  those  who  occupied  the  spots  where  we  lay  down,  for  when  in 
the  morning,  being  awakened  by  sundry  energetic  exclamations  in 
my  neighborhood,  I  extricated  my  head  from  the  blanket  and  looked 
about  me,  my  first  impression  was  wonder,  at  the  swarms  that  sur- 
rounded the  heads  of  my  companions.  Having  fortunately  a  mus- 
quito-veil  in  my  pocket  I  was  soon  a  disinterested  spectator  of  their 
torments.  It  was  with  some  diflSculty  that  the  necessary  arrange- 
ments for  embarking  (with  no  thought  of  breakfast)  were  completed, 
and  it  was  more  than  an  hour  after  we  left  the  place  before  with  all 
our  exertions  we  could  get  the  boat  rid  of  them. 

Soon  afterwards  it  began  to  rain.  Our  course  lay  up  the  boat-chan- 
nel, (twelve  miles  shorter  than  the  main  passage,)  over  mud-flats 
covered  with  only  a  few  feet  of  water,  the  banks  on  either  side  flat 
and  covered  with  a  monotonous  forest  which  in  one  place  was  burnt, 
and  for  miles  a  tedious  succession  of  blackened  trunks.  We  crowded 
together  in  the  middle  of  the  boat  and  covered  ourselves  as  well  as 
we  could  with  tarpaulins  and  India  rubber  cloaks,  the  importance  of 
which  rose  considerably  in  the  general  estimation.  This  muddy 
expanse  of  the  river  or  strdt,  goes  by  the  name  of  Mud  Lake.  It 
resembles  Lake  St.  Clsdr  on  a  smaller  scale,  being  eight  or  ten  miles 
wide.  Here,  as  we  were  afterwards  told,  is  found  a  great  abundance 
and  variety  of  fishes,  and  also  the  salamander  which  the  Indians  call 
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the  "  w&Iking  fish"  (^Slmobrajichut),  ani  wHich  even  to  them  is  a 
great  curiosity.  At  last  we  reached  the  Lower  Rapids,  where  with 
all  the  exertion  of  onr  men  we  for  some  lime  made  little  progress. 
Soon  a  cabin  or  two  made  its  appearance ;  then  we  saw  the  palisades 
of  Fort  Brady,  and  at  noon  arrived  at  the  wharf,  where  even  the 
iwn  did  not  prevent  a  considerable  concourse  of  the  idle  population. 
Carta  drove  down  into  the  water  for  our  luggage,  and  at  length  onr 
drenched  stato  was  relieved  by  the  comfortable  accommodations  of 
the  "  St.  Mary's  Hotel." 


CHAPTER    II. 

THB    8AULT    TO    MICHIPICOTIN. 

Jane  27tA. — The  Sault  de  St.  Marie,  on  the  American  side,  is  a 
long  straggling  village,  extending  in  all  some  two  or  three  miles, 
if  we  reckon  from  the  outposts  of  scattered  log-huts.  The  miun 
part  of  it,  however,  is  concentrated  on  a  street  running  from  the 
Fort  (which  stands  on  a  slight  eminence  over  the  river,)  about  a 
quarter  of  a  mile  along  the  water,  with,  some  back  lanes  leading  up 
the  gradual  slope,  rising  perhaps  half  a  mile  from  the  river.  Be- 
hind this  again  is  an  evergreen  swamp,  from  which  a  rocky  wooded 
bluff  rises  somewhat  abruptly  to  the  height  of  a  hundred  feet  or 
thereabouts. 

The  population  is  so  floating  in  its  character  that  it  is  difficult  to 
estimate ;  some  stated  it  at  about  three  hundred  on  the  average, 
consisting  of  half-breed  voyageurs,  miners  waiting  for  employment, 
traders,  and  a  few  Indians.  The  chaplain  at  the  Fort,  however,  esti- 
mated the  number  of  inhabitants  on  both  sides  of  the  river  at  one 
thousand,  of  whom  the  majority  belong  to  the  American  side. 

The  most  striking  feature  of  the  place  is  the  number  of  dram- 
shops and  bowling-alleys.  Standmg  in  front  of  one  of  the  hotels  I 
counted  seven  buildings  where  liquor  was  sold,  besides  the  larger 
^^  stores,"  where  this  was  only  one  article  among  others.  The 
roar  of  bowlmg  alleys  and  the  click  of  billiard  balls  are  heard 
from  morning  until  late  at  night.  The  whole  aspect  is  that  of  a 
western  village  on  a  fourth  of  July  afternoon.  Nobody  seems  to  be 
at  home,  but  all  out  on  a  spree,  or  going  a  fishing  or  bowling. 
There  are  no  symptoms  of  agriculture  or  manufactures ;  traders 
enough,  but  they  are  chatting  at  their  doors  or  walking  about  from 
one  shop  to  another.  The  wide  platforms  in  front  of  the  two  large 
taverns  are  occupied  by  leisurely  people,  with  their  chiurs  tilted 
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back,  and  cigars  in  their  months.  Nobodj  is  busy  but  the  baiv 
keepers,  and  no  one  seems  to  know  what  he  is  going  to  do  next. 

The  canae,  probably,  may  be  in  part  the  facilities  for  smuggling 
brandy  from  the  Canadian  nde  of  the  river,  where  it  is  cheaper  than 
on  ours.  But  the  mischief  lies  chiefly  in  the  unsettled  state  of  tlungs, 
the  irregularity  of  employment  and  wages  of  labor.  Money  is  not 
earned  and  spent  from  day  to  day,  at  home,  but  comes  in  lumps, 
and  seasons  of  labor  are  followed  by  intervals  of  idleness.  In  short, 
the  life  of  most  of  the  inhabitants  is  essentially  that  of  sfulors|  and 
brings  accordingly  the  reckless  character  and  the  vices  of  tbat  class. 

Something  ^so  b  due  to  &&  admiztnre  of  Indian  blood,  which  hu 
a  &tal  pronenees  to  liquor.  Whilst  wo  were  here  a  niunber  of  ImUau 
•nived  with  die  son  of  a  chief,  fi'om  Fort  William,  and  after  parsd- 
tng  about  the  town  with  an  American  flag,  speeclufying  and  ofiermg 
the  pipe  at  all  the  grogshops  to  beg  for  liquor,  they  dispersed  and 
devoted  themselves  to  diinlcing  and  playing  at  bowls.  In  the  even- 
ing, two  of  ns  paaang  one  of  the  bowling-alleys,  saw  in  front  ot  it, 
lying  on  a  heap  of  shavings,  a  dark  object  which  proved  t»  be  th« 
chief's  son,  extended  at  full  length,  dead  drunk,  with  several  IntSaM 
laideavoring  to  get  him  home.  The  only  sign  of  life  he  gave  waa  a 
Aeble  muttering  in  Indian,  co^nously  interspersed  with  the  EngMi 
oorse  ;  another  instance  of  the  naturalization  of  John  Bull's  national 
imprecation  in  a  foreign  tongue.  It  b  said  the  Indians  have  no 
oa^  in  their  own  language.  Finding  it  impossible  to  make  hin 
walk,  they  squatted  around  him  on  their  haunches  and  remuned  stifl 
fin-  some  time,  apparently  considering  what  to  do.     They  were  aH 
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descent,*  but  the  stream  is  much  compressed  and  moreover  very 
Bhallow,  whence  the  great  rapidity  of  the  current  at  this  spot.  On 
the  opposite  bank  is  a  thin,  straggling  village,  and  a  large  building 
belon^g  to  the  Hudson's  Bay  Company. 

Our  explorations  of  the  neighborhood  showed  a  great  abun- 
dance of  birds  for  the  season.  Prof  Agassiz  as  usual  had 
^t  all  the  fishes  of  the  neighborhood  about  him ;  among  others 
several  specimens  of  the  gar-pike  of  Lake  Huron,  dried  or  in  spirits, 
were  presented  to  lum  by  the  various  coadjutors  whom  he  had 
interested  in  his  favor.  One  of  the  most  zealous  of  these  was  a  fish- 
erman whom  he  had  captivated  by  a  distinction  (at  first  stoutly  and 
eonfidently  oombatted)  between  two  closely-resembling  species.  In 
tine  evening  he  unrolled  his  blackboard  and  gave  us  the  following 
account  of  them : 

**  The  gar-pike  is  the  only  living  representative  qf  a  family  of  fishes 
which  were  the  only  ones  existing  during  the  deposition  of  the  coal  and  other 
mcient  deposits.  At  present  it  occurs  only  in  the  United  States.  The  spe- 
eies  of  South  Carolina  was  described  by  Linnaeus  as  &ox  osseus,  from  a 
speoimen  sent  to  him  by  Dr.  Ghmlen.  But  it  is  not  an  Esoz,  though  it  has 
the  pecnliar  backward  dorsal  of  that  genus.  It  differs  in  the  arrangement 
tyf  the  teeth,  which  in  Esoz  are  seated  on  the  palatal  bones  and  the  vomer, 
hut  in  this  genus,  Lepidosteos,  on  the  maxillary  and  all  other  bones  which 
form  the  roof  of  the  mouth.  Moreover,  the  snout  of  the  latter  is  much  longer, 
Ibe  uj^per  jaw  bones  being  divided  into  ten  or  twelve  distinct  pieces.  The 
mtermaxillary  is  a  small  bone  pierced  with  two  holes  for  the  admbsion  of  the 
two  anterior  projecting  teeth  of  the  lower  jaw.  In  Esox  the  scales  are 
founded  and  composed  of  layers  of  homy  substance,  and  overlap  each  other. 
In  Lepidostens  the  scales  are  square  and  overlap  only  very  slightly.  Each 
seale  is  composed  of  two  substances ;  first,  a  lower  layer  of  bone,  forming 
that  part  of  the  scale  which  is  covered  by  the  next ;  second,  enamel,  like  that 
of  teeth.  The  scales  are  also  hooked  together ;  a  groove  in  each,  with  a 
hook  finom  the  next  fitting  into  it.  Nothing  of  this  kind  occurs  in  other 
fishes  of  the  present  day.  From  these  peculiarities  I  have  named  this 
&mily  the  Ganoids.     Their  vertebrae  are  not  articulated  together  as  those 

^  According  to  Bayfield  the  total  descent  is  twenty-two  and  one-half  feet,  but 
tbu  probably  includes  both  the  Upper  and  Lower  Rapids,  as  the  whole  difference  of 
level  between  Lake  Superior  and  Lake  Huron,  in  a  distance  of  forty  miles,  is  only 
thirty-two  feet. — BouchetU^B  BriHih  Dom,  in  N.  America,  L,  12S. 
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of  other  fishea,  but  onita  by  a  ball-and-socket  jtnnt,  is  in  reptiles.  ^Rw 
ooales  also  resemble  in  some  particulara  those  of  the  Grocodilean  repdlei, 
which  immediately  succeeded  the  fossil  Qaooida,  during  whose  epoch  do 
reptiles  existed.  The  embryology  of  the  gar-pike,  of  which  ootbiog  as  yet 
is  known,  would  l>e  an  exceedingly  intereatiag  aabject  of  investigation,  sine* 
it  b  a  general  law  that  the  embryo  of  the  anitnala  now  living  resembles  tht 
most  ancient  representatives  of  the  same  family.  As  probably  connected 
witb  the  preservation  of  this  ancient  fkmily  of  fishes  in  this  country,  maj 
be  mentioned  the  fact  that  there  was  aa  esteu^ve  continent  fbnned  in  North 
America  at  a  time  when  all  the  rest  of  the  earth  was  under  water.  Thus 
physical  conditions  have  been  more  unaltered  here  than  elsewhere. 

"  The  white-fish,  (' Cor-rjTonw  a/^,J  has  all  the  characters  of  the  ealmons, 
but  no  teeth.  Among  those  I  obtained  to-day,  is  a  new  species,  cbk- 
racterized  by  a  smaller  month  and  more  rounded  jaw.  To  the  same  family 
belongs  the  lake  "herring,"  which  is  no  herring  at  all.  This  species  has 
a  projecting  lower  jaw  and  is  undescribed.  Here  is  a  Uttle  fish  which  on 
hasty  examination  would  eeem  to  belong  to  the  salmons,  but  has  a  project- 
ing upper  jaw,  and  teeth  on  the  intermaxillary,  the  upper  maxillaiy 
forming  another  arch  behind,  without  teeth.  It  has  pectinated  scales,  lika 
the  perch.  It  is  a  new  genus,  allied  to  the  family  of  Characini  at 
Miillcr.  Fossil  fishes  of  this  family  occur  in  great  numbers  in  the  creta- 
ceous period ;  they  are  the  first  of  the  osseous  fishes.  This  again  is  an  in- 
stance similar  to  that  of  the  Lepidostens.  The  fish  before  us  presents  ft 
curious  combination  of  the  characters  of  the  Cycloids  and  Ctenoids.  Hen 
is  a  fish  belonging  to  the  Gyprinida,  but  characterized  by  thick  lips  and  a 
projecting  upper  jaw.  whence  I  propose  to  call  it  Rkinickthyt  taarmoratia. 

"  This  fish,  one  familiar  with  the  fishes  of  Massacbusetta  would  suppose  to 
be  a  yellow  perch,  but  it  differs  in  wanting  the  tubercles  on  the  head  and  ope^ 
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the  glove  and  the  coat^eeye.    On  the  other  hand,  they  are  easnly 
kiDed,  as  thej  stick  to  their  prey  like  bull-dogs. 

JwM  29tA. — ^Among  the  birds  here,  the  most  abundant  is  .  the 
white-throated  ttparrow,  (^FringiUa  penmylvanica^  evidently  breed- 
ing in  great  numbers  in  the  swamp,  for  from  the  top  of  nearly 
every  dead  tree  a  male  bird  of  this  species  was  pouring  forth 
lus  loud,  striking  note,  something  like  the  opening  notes  of  the 
European  nightmgale.  The  females  were  not  to  be  seen,  and  were 
doubtless  sitting.  I  found  the  nest  and  new-laid  eggs  of  the  song- 
sparrow,  but  could  not  discover  those  of  the  pennsylvanica.  In  the 
evening  the  Professor  made  the  following  remarks  on  the  classifica- 
tion of  birds: 

"Animals  have  usually  been  clawed  merely  according  to  the  cbaracten 
of  the  adult.  In  some  instances,  however,  the  importance  of  an  examina- 
tion of  the  embryonic  state  also  has  already  been  acknowledged  by  natural- 
ista.  For  example,  the  barnacle,  though  in  fact  a  crustacean,  has  in  the 
adult  state  bo  much  the  appearance  of  a  mollusk,  that  its  true  relation 
eould  hardly  be  recognized  without  the  investigation  of  the  embryo,  which 
has  all  the  aspect  of  the  ordinary  crustaceans.  Hitherto  embryology  has 
been  applied  principally  to  the  study  of  functions  and  organs,  and  not  of 
elaaafication,  but  I  think  it  of  the  highest  importance  to  the  right  under- 
ilinding  of  the  affinities  of  all  animals. 

"  Birds  are  at  present  classed  according  to  the  form  of  the  feet  and  bill. 
They  form  a  very  distinct  group  in  the  animal  kingdom,  all  having  wings, 
naked  bills,  and  the  same  general  form  of  feet.  Yet  no  class  has  puzzled 
naturalists  more. 

"  Great  weight  has  been  given  to  the  form  of  the  toes.  In  one  great 
g;r(mp,  (^Palmipedes ,)  at  least  three  of  the  toes  are  united  by  a  web  (four  in  the 
pelican  and  gannet,)  throughout  their  whole  length.  In  all  other  birds  the 
toes  are  free,  though  in  some  the  upper  joints  are  united. 

*'  The  form  of  the  claws  has  also  been  considered  of  great  importance.  In 
hirds  of  prey  an  agreement  in  the  form  of  the  claws  is  accompanied  by  a 
resemblance  in  the  shape  of  the  bill.  In  others,  however,  this  is  not  the  case ; 
thus  the  parrots,  with  crooked  bills,  and  the  woodpeckers  with  straight  bills, 
have  been  united  as  climbers.  Again,  the  passerines,  classed  together  from 
the  shape  of  the  bill,  agree  very  well  in  other  respects ;  but  in  the  water- 
birdsj  species  of  very  various  characters  have  been  brought  together. 

"  Taking  all  these  things  together,  ornithologists  have  very  generally  agreed 
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on  finiT  or  five  great  diviaona,  Aoogh  vitli  BOme  diSerenceB,  Tfana  tbe 
waders,  or  those  birds  having  the  tareoa  and  a  spaoe  above  it  naked,  am 
pat  in  one  group  by  some,  and  by  otbers  made  into  two.  The  arrangement 
of  the  water  birds  now  most  generally  admitted  is :  Palmipede* :  with  tha 
feet  nnited,  except  in  one  gronp.  (the  grebes,  &e.)  This  division,  I  inolin* 
to  think,  is  made  on  an  insafficieot  constdenition  of  their  tnie  affinitiaa. 
Oraliatoret:  with  three  toes  before,  and  one  behind.  The  gaUitKuxom 
birds  form  a  very  natoral  group,  havhig  the  apper  jaw  arched,  and  feet  like 
those  of  the  grallatores,  hnt  wi^  short  and  curved  claws  The  cHmbert  have 
two  toes  before  and  two  behind,  of  which  one  may  generally  be  movod  in 
either  direction.  Sometimeii  there  is  only  a  trace  of  this  arrangement,  in  a 
closer  anion  of  two  of  the  toes  with  each  other  than  with  the  rest,  ^le 
ptuserinei  have  curved  clans,  or  sometimes  the  hind-claw  is  straight ;  three 
toes  before  and  one  behind.  Some  make  three  groups  of  them,  bring- 
ing together  those  with  flattened  bills,  (loseotivora ;)  those  with  conical 
bills,  (Oranivora,)  and  those  with  the  upper  mandible  moch  stronger  Hiao 
the  lower,  (OmnivoTB.)  Some  again  separate  from  these  the  swallows, 
pigeons,  &,c. 

"  The  toea  in  all  birds  have  tlie  same  nnmber  of  joints.  The  hind  toe 
always  consists  of  a  single  joint,  the  inner  toe  of  two,  tbo  middle  of  three, 
and  the  outer  of  four.  This  arrangement  is  important  in  dislingaishing  the 
fosnl  tracks  of  birds  from  those  i^  other  animals,  it  being  peculiar  to  them. 

"  In  examining  birds  within  the  egg,  I  have  rtjcently  found  some  chara^ 
tent  to  be  less  important  than  has  been  supposed.  Thus  the  foot  of  the 
embryo  robin  is  webbed,  like  that  of  the  adult  dock;  so  also  in  the  sparrow, 
swallow,  summer-yellow-bird,  and  others,  in  all  of  which  the  adult  has  divided 
toes.  The  bill  also  is  crooked  and  the  point  of  the  nppur  mandible  projeothig, 
as  in  the  adult  form  of  birds  of  prey.     These  latter,  then,  it  would  seem, 


ntdineas  to  forward  his  plans,  gLmg  him  letters  to  the  gentlemen 
in  diarge  of  the  yarions  posts  on  the  lake,  wUch  were  highly  ser- 
Tioeftble  to  as. 

Dr.  G.  T.  Jackson  and  tibo  gentlemen  engaged  with  him  in  the 
geological  survey  of  the  copper  region  of  the  south  shore  of  Lake 
Superior,  also  arrived  to4ay,  and  his  assistant,  Mr.  Foster,  gave  &» 
Prof,  some  valuable  information,  particularly  concerning  Neepigon 
Bay,  which  he  had  visited. 

Mr.  McLeod,  of  the  Sault,  lent  to  the  Professor  Bayfield's  large 
map  of  the  Lake,  (which  we  had  not  been  able  to  procure,)  enriched 
with  manuscript  notes,  and  gave  him  the  results  of  various  geolo^ 
cal  excursions  on  the  liake. 

Jime  SQth. — Rainy.  Nevertheless,  our  preparations  being  made, 
we  decided  to  start.  It  was  necessary  to  convey  our  multifarious 
luggage  to  the  upper  end  of  the  portage,  above  the  rapids,  a  distance 
of  about  two-thirds  of  a  mile.  Walking  thither  in  the  rain^  over  a 
road  made  across  the  swamp,  the  surface  of  which  is  strewed  with 
bodlders  of  various  sizes,  we  found  a  collection  of  warehouses  and  a 
few  log-cabins,  just  at  the  commencement  of  the  rapids.  Here  our 
beals  were  moored  at  a  wharf  at  the  extremity  of  which  was  a  huge 
cnme  for  unloading  copper  ore.  Here  also  lay  at  anchor  several 
sdkxmers,  and  a  propeller  that  runs  along  tiie  south  shore,  and 
oeeafflonally  crosses  to  Fort  William. 

Our  boats  were  three  in  number ;  one  Imrge  Mackinaw  boat  and 
two  canoes  of  about  four  fathoms'  length.  One  of  these  canoes  was 
kmdly  lent  to  us  by  Prof.  James  Hall,  of  Albany,  the  other  we  hired ; 
the  boat  we  had  been  obliged  to  buy,  giving  dghty  dollars  for  it.  It 
piwed  a  considerable  hindrance  to  speed,  being  always  behind,  ex- 
eepi  when  the  wind  was  aft  and  fresh.  Our  luggage,  however,  with  the 
coUeetions  of  specimens  and  the  apparatus  for  collecting,  could  not  be 
carried  in  canoes  without  uncomfortably  loading  them.  From  my  own 
subsequent  experience  I  should  say  that  what  is  called  a  ^  five-man- 
boai,"  is  the  craft  best  adapted  for  such  an  occasion  as  ours,  and 
this*  opinion  was  confirmed  by  a  gentieman  at  the  Sault  who  had 
tried  the  experiment.  The  canoes  were  precisely  what  one  sees 
from  Maine  to  Michigan,  birch-bark  stretched  by  two  layers  of  thin', 
fla*,  wooden  ribs,  one  transverse,  the  other  longitudinal,  placed  cloee 
together,  with  a  strip  of  wood  round  the  gunnel,  and  the  wh(d« 
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lewed  with  |»ii&-rooto.  It  is  sud  tkat  after  the  materials  are  ent  oofc 
and  fitted,  two  men  to  pat  them  together,  with  six  women  to  aew, 
oaa  make  two  seTen-fathom  canoee  in  two  days.  While  on  the  lake 
the  canoes  are  not  osually  paddled,  but  rowed,  the  same  nnmber  of 
men  exer^g  greater  force  witii  oarB  than  with  paddles.  By  donb- 
liag  the  nnmber  of  men,  patting  two  on  a  seat,  more  of  course  can 
be  accomplished  with  paddles.  The  gonnel  of  a  canoe  is  too  slight 
to  allow  of  the  catting  of  rowlocks,  or  the  insertion  of  thole-pins:  80 
a  flat  strip  from  a  tree,  with  a  branch  prqjectjng  at  right  angles,  is 
muled  to  the  gunnel,  and  a  loop  of  taw  hide  attached,  throa^ 
wUch  the  oar  is  passed. 

Oar  boats  were  stowed  as  follows :  On  the  bottom  were  laid  set- 
ting-poles and  a  spare  paddle  or  two,  (to  prevent  the  inexperienced 
from  putting  their  boot-heels  through  the  birch-bark,)  and  over  these, 
in  the  after  part,  a  tent  was  folded.  This  formed  the  qnarter^ieek 
for  the  iovrgein»,  {as  the;  called  as,)  and  across  it  was  laid  the 
bedding,  which  had  previoasl;  been  made  up  into  bol8te^like  pack- 
ages, covered  with  baKilo-robes,  or  with  the  matting  of  the  conntiy, 
a  very  neat  &bric  of  some  fine  reed  which  the  Indians  call  paqwA. 
These  bolsters  served  for  our  seats,  and  aronnd  them  were  disposed 
other  articles  of  a  soft  nature,  to  form  backs  or  even  pillows  to 
our  sitting  couches.  The  rest  of  the  luggage  was  sldlfull;  distrib- 
uted in  other  parte  of  the  canoe,  leaving  room  for  the  oarsmen 
to  at,  on  boards  suspended  \>j  cords  from  the  gunnel,  and  a 
place  in  the  stem  for  the  steersman.  The  cooking  utensils  were 
ngually  disposed  in  the  bow,  with  a  tiox  of  piim  for  mcnJipi 
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rather  tinder  medium  height,  but  well  made,  particularlj  the  chest  and 
neck  well-developed.  The  Indians  were  Ojibwas  (djfb-wah),  and  had 
the  physical  peculiarities  of  their  tribe,  viz. :  a  straighter  nose,  rather 
greater  fulness  of  the  face,  and  less  projecting  cheek-bones,  than  the 
Western  Indians.  But  I  was  most  struck  with  the  Irish  appearance 
of  the  Canadians,  and  though  I  ascertained  that  thej  had  no  Irish 
blood  in  their  veins,  yet  the  notion  often  recurred  during  the  trip,  and 
I  found  myself  seversil  times  surprised  at  missing  the  brogue.  They 
were  blue-eyed,  with  flaxen  hsdr,  a  rather  low  and  square  head,  and 
high-pitched  voice.  This  resemblance,  which  also  struck  others  of 
the  party,  is  interesting  as  showing  perhaps  che  persistance  of  blood 
and  race.  It  was  not  until  afterwards  that  I  was  informed  that  the 
French  of  Canada  are  Bretons  and  Normands  by  orig^i ;  thus  coming 
from  that  part  of  France  in  which,  whether  as  most  remote  from  in- 
vadeis,  or  from  having  been  recruited  firom  the  British  Isles,  the 
Celtic  blood  is  best  preserved.  I  do  not  know  whether  the  Celtic 
features  are  so  noticeable  at  this  day  in  that  part  of  France,  but  no 
one  would  have  ever  taken  these  men  for  Frenchmen. 

Our  preparations  occupied  some  time ;  finally,  just  as  we  were 
about  to  start,  it  was  suggested  and  on  short  consultation  decided 
that  we  must  have  an  additional  canoe  ;  those  provided  proving  insuffi- 
cient to  hold  us  all  comfortably.  Two  of  the  party  accordingly 
remained  behind  to  attend  to  this  matter,  and  we  got  under  weigh. 

We  had  but  three  in  the  canoe  besides  the  boatmen,  which  gave 
na  an  advantage  over  the  others,  so  that  we  immediately  took  the 
lead,  and  soon  ran  the  other  boats  out  of  dght.  The  rain  ceased,  but 
the  weather  was  still  unsettled,  and  the  wind,  strong  down  the 
river,  much  retarding  our  progress.  Our  men  had  a  hard  pull  of  it, 
yet  they  kept  up  an  unceasing  chatter  in  Ojibwa,  (which  sounded 
oocanonaUy  much  like  Platt-Deutsch,)  interspersed  with  peals  of 
laughter.  About  five  o'clock  we  reached  the  Pointe-auz-Pins,  about 
nx  miles  from  the  Sault,  and  as  the  wind  had  become  very  strong, 
and  the  other  boats  were  far  behind,  we  decided  to  wait  for  them. 

The  Point  is  a  mass  of  sand  and  gravel,  mingled  with  large 
stones ;  towards  the  main  land  are  a  few  pitch-pines  and  willows ; 
the  ground  covered  with  moss  and  low  bushes,  and  a  few  strawber- 
ries. Some  flocks  of  pigeons  were  whirling  about,  at  times  dashing 
dawn  to  the  ground,  and  then  riong  high  in  the  air ;  a  couple  of  these 
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were  shot,  as  well  as  a  ;oaiig  creek-Bheldrake,  (MtrgM  (wmZJaliM,) 
&oin  a  small  flock  in  a  creek  emptpng  into  the  river.  On  retunung 
to  the  aeij^hborhood  of  the  boat,  we  found  a  fire  lighted  and  ^parv 
tiona  making,  under  the  superintendence  of  Henry,  the  steerBtnan,  fn- 
getlmg  a  supper  from  a  ham  and  some  floor  which  had  been  prori- 
dently  stowed  in  our  canoe.  The  procesB  of  fr;mg  the  ham,  and 
roaatjng  the  birds  on  a  spit  stuck  in  the  ground,  was  neither  new  nw 
interesting  to  me  otherwise  than  as  conducive  to  supper.  Bat  the 
process  of  making  bread  with  mere  flour,  water,  salt,  and  a  ^Ting- 
pao,  excited  my  curiodtj.  Kotbiog  to  my  knowledge  was  pot  in  to. 
moke  Uie  bread  rise,  neither  had  aajtiung  been  provided  by  as  for 
that  porpoee,  yet  the  dough,  after  having  been  kneaded  for  a  long 
time,  pressed  down  into  the  frying-pan  and  toasted  before  the  fire, 
turned  out  excellent  bread,  perfectly  light  and  weU-tasted.  By  what 
mystery  the  fermentation  was  accomplished  or  gotten  over,  I  leave 
to  the  initiated  to  make  out  Perhaps  the  vigorous  and  loii(f«oik. 
tinued  kneading  may  have  supplied  the  place  of  yeast ;  at  all  events, 
some  of  the  party,  whose  cooks  were  more  sparing  of  their  labor  thai 
oars,  used  to  have  heavy  bread,  a  misfortune  that  never  befell  oa. 

Shortly  before  dark  tlie  other  canoe  arrived,  and  we  learned  that 
the  bateau  had  been  diiven  back  by  the  force  of  the  wind,  and  had 
put  in  for  the  Guiada  shore. 

We  were  now  established  for  the  night  There  was  nothing  very 
cheery  about  the  aspect  of  the  Fointe-aux-Fins ;  —  a  desolate  mass  of 
sand,  with  the  tent  standing  oat  against  the  bleak  sky,  backed  by  % 
few  atuuted  willows,  the  river  a  couple  of  liundred  yards  in  front. 
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July  \%t. — Early  this  morning  our  companions  in  the  bateau 
joined  us.  They  had  run  some  danger  of  swamping,  the  day  before^ 
and  had  been  forced  to  put  in  on  the  Canada  side,  not  much  above  the 
Sault,  where  they  found  good  quarters  on  board  a  steamboat  that 
had  been  seized  for  smuggling  and  laid  up  in  ordinary  by  the  Cana- 
dian government.  After  breakfast  we  started  in  company  and  got 
up  to  Gros-Cap,  about  fifteen  miles,  where  we  halted,  there  being  no 
good  camping-ground  for  some  distance  beyond. 

From  the  Pointe-aux-Pins  to  the  mouth  of  the  river,  some  four  or 
five  nules,  the  width  of  the  stream  varies  from  one  to  two  miles. 
Here  it  enlarges  rather  suddenly,  so  that  Gros-Cap  and  Point-Iro- 
quois,  the  Pillars  of  Hercules  of  Lake  Superior,  as  some  one  calls  them, 
are  six  or  seven  miles  apart.  This  is  the  true  entrance  of  the  lake. 
The  shore  continues  low  and  marshy  for  some  distance  beyond ;  then 
the  high  land  of  the  Cape  comes  in  sight,  strobing  across  at  right 
angles  with  the  course  of  the  river,  and  soon  the  scenery  in  the  im- 
mediate neighborhood  also  assumes  the  proper  character  of  the  lake. 
I  was  struck  with  the  similarity  to  some  portions  of  our  sea-coast, 
for  instance,  in  the  neighborhood  of  Gloucester  in  Massachusetts, 
or  Cape  Elizabeth,  near  Portland.  Rocky  points,  covered  with 
vegetation,  rising  abruptly  from  deep  water,  alternate  with  pebble 
beaches ;  back  of  this,  the  land  slopes  gradually  upward,  densely 
covered  with  white  pine,  canoe-birch  and  aspen,  to  the  foot  of 
the  clifi*,  which  rises  steeply  to  the  height  of  seven  hundred  feet, 
showing  vertical  faces  of  bare  rock,  and  crowned  on  the  top  with 
evergreens. 

We  encamped  early  in  the  day  in  a  narrow  cove,  formed  by  a 
point  of  low  rocks,  running  almost  parallel  to  the  shore.  Here 
we  encamped  among  large  aspens,  and  thickets  of  the  beautiful 
white-flowering  raspberry  of  the  lakes,  (^Ruius  Nutkanus.^  Our 
friends  joined  us  from  the  Sault  with  a  large  seven-fathom  canoe 
pulling  three   oars,  which  was  christened  the  "  Dancing  Feather." 

After  dinner,  two  of  us  set  off  for  the  top  of  the  cliff.  The  slope 
forming  the  border  of  the  lake  in  this  spot  seems  to  be  merely  the 
delnis  fallen  from  the  face  of  the  cliff,  which  rises  so  abruptly  that 
we  were  obliged  to  skirt  along  its  base  for  some  distance  before  we 
found  a  practicable  ascent  in  a  gully  in  the  face  of  the  rock,  and  here 
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eyen  0&I7  by  help  of  the  treeB.  Climbing  along  Hie  ledges  (uid  fitm 
<aie  tmnk  to  another,  we  at  length  reached  the  top,  a  mase  of  rook, 
iDtermiDg^  with  spruce  trees.  The  wind  blew  fresh  and  we  were 
in  hopes  to  be  free  from  the  ffies  and  mnsquitAeB,  which  were  rather 
tronbleBome  below.  The  result  showed  that  we  had  reasoned  cor- 
rectly as  to  the  muaquitoes,  bnt  not  at  all  aa  to  the  flies,  who,  as  we 
now  learned  for  the  first  tdme,  bj  actual  experience,  aifect  high  and 
di^  places.  They  sorrounded  ua  in  such  swarms  that  it  was  impos- 
uble  to  remiun  quiet  for  a  moment  ;  brushing  them  away  villi 
branches  was  of  no  use,  and  even  a  musqnito  veil  proved  no 
protectdon>  The  meshes  being  rather  larger  than  their  bodies, 
they  aUghted  for  a  moment  npon  it,  and  then  deliberately  walked 
throng.  When  the  wind  blew  very  hard  they  would  malce  a  lee  for 
an  instant,  and  then  reappear  in  clouds.  On  arriving  at  the  camp, 
we  were  speckled  with  blood,  particularly  about  the  forehead  and 
back  of  the  ears.  Our  faces  looked  as  if  charges  of  dust  shot  bad 
been  fired  into  them,  each  sdng  leaving  a  bloody  spot. 

It  was  Recovered  this  evening  that  some  things  had  been  left  be> 
hind,  and  our  short  experience  had  already  taught  the  need  of  some 
oUiers,  so  two  of  the  party  volunteered  to  go  back  in  a  light  canoe 
to  fetch  them  &om  the  Sault. 

July  %i. — It  was  thick  and  rtuny  to-day,  so  we  did  not  leave  our 
camp.  In  our  immediate  neighborhood  were  several  lodges  of  In- 
diana ;  "  gem  da  Lac,"  as  our  men  called  them,  &om  whom  we 
bought  trout.  They  had  the  general  ieatures  of  the  OJibwas,  bnt 
ragged  and  dirty.     They  subsist  by  fishing,  and  seem  to  bear  oat 
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This  arrangement  is' indeed  on  many  acconnts  an  advisable  one. 
Otherwise  tiiere  is  a  great  deal  of  squabbling  among  the  men,  (or 
each  is  willing  to  look  out  for  his  own  canoe  and  bourgeaisy  but  not 
fi>r  the  rest,  and  they  try  to  shift  the  labor  from  one  to  the  qfiier. 
Except  that  we  u&mally  encamped  in  the  same  neighboihood  at  ni^t, 
and  were  sometimes  within  hail  of  each  other  during  the  day,  we 
might  bencef(Nrward  be  considered  as  four  separate  parties. 

In  our  canoe  eyerything  settled  down  after  this  into  a  very 
methodical  routine,  irhich  I  may  as  well  describe  here.  We  were 
prorided  in  all  respects  with  an  independent  equipment,  embrac- 
ing provisions  for  a  day  or  two,  viz.,  salt  pcnrk,  ham,  potatoes,  peas, 
brans,  flour,  hard  bread,  rice,  sugar,  butter,  coffise,  tea,  pickles  and 
condiments.  When  we  landed  in  the  evening,  as  soon  as  the  canoe 
was  unladen  and  hauled  up,  two  of  the  men  proceeded  to  pitch  the  tent, 
while  the  other  collected  wood,  made  a  fire,  put  on  the  tea-kettle,  and 
brought  up  the  mess-chest,  which  contained  tin  plates,  knives  and 
forks,  &c.,  and  also  in  bottles  and  tin  cases  those  of  our  stores  that 
would  be  injured  by  moisture.  Then  they  devoted  themselves  to 
preparing  supper.  One  kneaded  dough  in  a  large  tin  pan ;  another 
fried  or  roasted  the  fish,  if  we  had  any,  or  the  pork  or  ham,  if  fidi 
was  wanting.  A  large  camp-kettle,  suspended  by  a  withe  from  a 
tripod  of  sticks,  over  the  fire,  contained  a  piece  of  pork,  and  dump- 
lings, which  the  men  preferred  for  tiiemselves,  or  occasionally  a  rice 
padding  for  us.  When  all  was  ready,  an  India-rubber  cloth  (which 
served  to  protect  the  luggage,  and  on  occasion  for  a  sail,)  was 
spread  on  the  ground,  and  the  dishes  arrayed  upon  it.  '  Around 
tUs  we  recUned  in  the  classical  fashion,  and  Henry  stood  by  to  serve 
ooflBM  and  fetch  anything  that  might  be  wanted.  As  to  provisions, 
if  I  were  consulted  about  tiie  outfit  of  such  a  party  as  ours,  I  should 
recommend  a  full  supjdy  of  rice  and  sugar.  Maple  sugar  (which 
can  usually  be  had  in  these  regions,)  is  as  good  as  any,  for  one's  taste 
becomes  unsophisticated  in  the  woods ;  the  rice,  I  may  observe,  must 
be  boiled  in  a  bag,  and  not  loose  in  tiie  camp-kettie,  as  the  Pr<^e8sor's 
man  did  it  one  day,  when  it  came  out  in  the  shape  of  mutton  broth 
without  the  mutton.  Salt  pork  is  very  well  where  one  goes  a-foot, 
or  paddles  his  own  canoe,  but  in  a  life  of  so  little  exertion  as  ours, 
the  system  cannot  ctispose  of  so  much  carbon,  and  rejects  it  accord- 
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ingly.  For  the  same  reason,  perhaps,  I  found  that  I  not  only  did 
not  mias  the  milk  in  the  coffee,  but  could  not  drink  it  when  it  was 
sent  to  US  at  the  trading  posts.  Fotatoee  would  no  doubt  be  a  good 
thing,  but  our  men  did  not  know  how  to  cook  them.  Before  we 
started,  the  question  being  rtused  as  to  the  relative  quantitdes  of  tea 
and  coffee  to  be  bought,  the  most  thought  the;  should  drink  very 
Uttle  coffee,  but  depend  upon  tea.  On  the  contrary,  however,  I 
believe  there  was  hardly  a  cup  of  tea  drank  on  our  whole  tour,  (ei- 
cept  by  the  men,)  when  coffee  could  be  had.  The  truth  is,  t^at  t«» 
is  very  refreshing  after  a  hard  day's  work,  and  it  was  prized  accord- 
ingly by  the  men,  but  we  did  not  take  exercise  enough  to  care  for  it. 
After  we  had  done  our  meal,  the  men  took  theirs.  At  dai^ 
Henry  brought  ns  a  candle,  and  then  he  and  the  other  men  turned 
in,  all  lying  close  together,  sometimes  entirely  in  the  open  tur, 
sometimes  with  their  heads  under  the  canoe,  or  if  it  rained  they 
made  a  kind  of  tent  with  the  India-rubber  cloth.  They  had  each  s 
very  comfortable  supply  of  blankets,  &c.,  and  somewhat  to  my  sur- 
prise each  was  provided  with  a  pillow.  Our  own  bedding  consisted, 
in  my  case,  for  instance,  of  a  bul&lo  robe  by  way  of  mattress,  and  two 
very  heavy  Mackinaw  blankets,  which  I  had  brought  from  Boston, 
Bs  they  are  dearer  and  of  inferior  quality  at  the  Sault.  Others  had 
the  same,  or  an  equivalent.  I  have  heard  of  travellers  who  bron^t 
blow-up  mattresses  of  India-rubber,  and  if  these  things  are  managea- 
ble, I  should  recommend  their  being  taken,  as  we  were  often  incon- 
venienced by  Uie  large  angular  stones  of  the  beaches  on  which  it  is 
ufluaUy   riouessary   to  encamp.     At  all  events  I   should  decidedly 
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puff  or  two  he  would  pass  it  to  the  next,  and  when  each  had  had  his 
torn,  it  was  put  away  and  they  took  to  their  oars  again. 

While  detained  in  our  tent  hy  the  rain  to-day,  we  employed 
ourselves  in  manufactuang  a  musquito  net  out  of  some  muslin  we  had 
brought  for  the  purpose.  This  being  provided  with  cords,  was 
stretched  at  night  from  one  tent-pole  to  the  other,  (the  tents  being 
roof-shaped,  with  flat  gables  and  a  tent-pole  at  each  end,)  and  pegged 
down  to  the  ground  at  the  sides,  thus  forming  a  tent  within  the  tent ; 
aa  arrangement  quite  essential  to  a  comfortable  night's  rest  in  these 
regions. 

The  point  forming  the  breakwater  of  our  harbor,  and  to  which 
the  bateau  was  moored,  presented  the  first  example  we  had  seen 
of  drift  scratches  and  grooves.  Some  of  the  grooves  were  several 
feet  in  length,  the  surface  a  curve  of  eighteen  inches  radius,  and  as 
smooth  and  even  as  if  cut  with  a  gouge.  These  marks  were  almost 
entirely  confined  to  ihe  inner  side  of  the  point,  where  some  of  the 
scratches  could  be  traced  as  far  below  the  surface  of  the  water  as  we 
could  distinctly  see,  that  is,  some  five  or  six  feet ;  the  lake  side  pre- 
sented rough  points  of  rock,  occasioned,  as  Prof.  A.  explmed,  by  the 
decomposition  of  the  sur&ce  on  that  side,  from  its  greater  exposure 
to  the  wind  and  waves.  In  the  afternoon,  the  rain  having  ceased, 
we  assembled  to  hear  the  Professor's  remarks  on  the  specimens  of 
various  rocks  collected  in  the  neighborhood. 

"  Geology,"  he  said,  "  investigates  the  great  masses  of  the  rocks ;  mineral- 
ogy the  forms  and  composition  of  their  materials.  Geolo^sts  are  apt  to  neglect 
the  study  of  mineralogy,  and  thus  to  overlook  the  differences,  in  different 
countries,  of  rocks  bearing  the  same  name. 

"  If  geology  had  been  studied  first  in  this  country,  the  text-books  of  the 
tinenoe  would  read  very  differently.  For  example,  there  is  no  rock  in  this 
region  answering  the  description  pf  true  granite.  We  have  granitic  rocks 
enough,  but  none  of  an  amorphic  structure.  All  are  more  or  less  stratified. 
At  the  beginning  of  the  century,  each  of  the  two  great  schools  in  geology 
maintained  that  all  rocks  had  but  one  origin,  disagreeing,  however,  as  to 
what  this  origin  was.  The  reason  was,  each  had  examined  only  the  rocks 
in  its  neighborhood.  About  Edinburgh  the  rocks  are  trap ;  Hutton,  there- 
fore, referred  everything  to  the  action  of  fire.  Near  Freiberg  there  is 
nothing  but  sedimentary  rock  ;  Werner,  therefore,  would  admit  no  influence 
but  that  of  water. 
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"  Host  of  the  rodu  in  this  region  are  Plntonio,  that  it,  thej  mBniftst  tli* 
ftctioD  of  fire.  Tbe  only  eedimentary  or  aqueoiu  rock  found  hen  ia  nnd- 
■tone,  the  age  of  which  U  uncertain,  as  no  fbesils  have  as  yet  been  fband  in 
h.*  Probably  it  belongs  to  the  PoUdam  saodstfne.  It  passes  freqnsntlj 
into  quarti  and  quartzose  rook.  If  quartz  were  broken  up,  mixed  with  claj 
and  lime,  and  mbjected  to  the  aotion  of  beat,  tbe  forms  of  metaraorphio 
rocks  would  be  produced  which  we  see  here.  Some  vuieties,  however,  an 
quite  peculiar,  as,  for  instance,  a  red  felspar  porphyry,  with  nomerons 
specks  of  dark  epidot" 

Tbe  canoe  from  the  Sault  arrived  this  afternoon! 

July  3(j. — Tbe  air  wae  very  chillj  this  morning,  when  at  about 
half  past  five  our  canoes  bsued  from  the  little  cove  into  the  open 
lake.  But  tiie  prospect  before  us  was  sufficient  to  divert  our 
thoughts  from  anj  discomfort.  On  our  right  vaa  the  deep  bight 
of  GouUus  Bay,  terminated  by  Goultua  Point,  a  high  promontorj 
of  the  character  of  Gro3  Cap.  Directly  ahead  rose  the  fine  head- 
land of  Mamainee,  (^"little  ata/rgeon")  distant  about  thirty  miles. 
We  were  yet  in  the  shadow  of  Gros-Cap,  and  all  the  shore  in  ught 
Beemed  to  have  the  same  mount^ous  character.  Kdge  over  ndge, 
distinct  at  last  only  by  Uie  cutting  line  against  the  sky,  it  haid  tbe 
freedom  and  play  of  outline,  which,  rather  tbau  size,  distingnishes  ft 
mountain  iiom  a  hill.  So  different  was  ^e  scene  &om  anything 
on  the  Lower  Lakes,  that  although  I  knew  in  general  that  the  shore 
of  Lake  Superior  was  much  bolder  and  more  rocky  than  that  of  the 
others,  yet  it  took  me  by  surprise,  and  I  was  disposed  to  think  this 
part  of  it  an  exception,  until  assured,  by  one  who  had  been  here 
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trees,  like  all  those  in  this  port  of  the  lake.  Several  loons  flew  bj 
to^laj,  and  whenever  one  appeared,  the  men  all  began  to  shout  ^^  oary^ 
oarjfj*^  which  seems  to  be  the  Indian  ^^  hurrah,"*  whereupon  the  bird 
would  usually  fly  in  circles  round  ilie  boat.  This  was  regularly 
repeated  whenever  a  loon  came  in  sight ;  the  experiment  was  tried 
on  gulls  and  sheldrake,  but  not  with  the  same  success. 

The  sun  and  wind  rose  together,  so  that  by  eleven  o'clock  it  was 
very  warm,  and  at  the  same  time  so  windy  tiiat  we  were  obliged 
to  make  for  Maple  Island,  a  low,  dbidy  island,  densely  covered 
with  trees.  On  the  lake  side  the  trees  were  covered  with  long 
lichens,  ( U%iua^  and  presented  a  weather-beaten  aspect,  much  in 
contrast  with  the  side  towards  the  land.  The  shore  here  was  evidently 
wearing  away,  and  tiie  roots  of  many  of  the  trees  were  exposed. 
The  beach  was  covered  with  large  fragments  of  red  porphyry,  and 
dabs  of  dark  red  sandstone,  often  ripple-marked. 

When  the  bateau  arrived  we  found  they  had  caught  some  fine 
trout  <m  ilieir  way  hither.  This  excited  the  emulation  of  the  other 
boats,  and  hooks,  &c.,were  forthwith  prepared.  The  tackle  consists 
of  small  cod-line,  with  a  hook  (or  oft;en  two,)  with  a  large  sinker  of 
lead  melted  round  it.  The  bait  is  a  piece  of  pork,  or  better,  a 
trout's  stomach,  drawn  over  the  hook  and  tied  at  the  shank.  A 
rimple  plate  of  brass,  with  a  couple  of  hooks  on  the  lower  edge,  is 
said  to  be  very  effective  without  any  other  bait,  and  I  have  heard 
(^  a  pewter  spoon  being  used  with  success.  This  is  allowed  to 
trail  a  doasen  fathoms  astern  of  the  canoe,  and  kept  in  constant 
motion  by  jerking  the  line.  After  the  first  excitement,  as  the  fish 
did  not  bite  oftener  than  half  a  dozen  times  a  day,  and  sometimes 
not  at  all,  the  lines  were  handed  over  to  the  steersmen,  who  made 
tiiem  fast  round  their  paddles,  and  thus  kept  up  the  requisite  motion 
without  any  trouble.  The  fish  we  caught  were  the  lake  trout, 
(^Salmo  amethystus^^  and  Siscowet,  (^Salmo  SiBcawet  Ag.j  see  Plate 
I.) ;  their  average  weight  five  or  six  pounds.  The  latter  fish  is 
so  exceedingly  fat  that  we  found  it  uneatable.  It  is  said  to  be 
much  improved  by  pickling.  White-fish  and  lake-herring  are  taken 
only  in  nets,  and  the  other  fishes  only  in  the  streams.  The  wind 
did  not  allow  us  to  get  off  to-day. 

•See  Kip's  Early  Jesuit  Missions,  pp.  dO,  140. 
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Jidi/40i. — Thennometier  one  woQldgaeas^b(mt40°  Fah.  this mom- 
isg.  Goulais  FoiDt  is  separated  {mm  Mamunse  by  Batctieewaaung 
Bay,  by  far  the  moat  considerable  inlet  on  the  E.  and  K.  E.  part  of 
the  lake,  (being*  about  ten  miles  deep,  by  five  across  the  moutli,) 
unless  we  count  as  sueb  MiohipicoUn  Harbor,  -which  is  rather  the 
commencement  of  a  new  direction  of  the  shore,  than  an  indentation 
in  it.  The  general  outlines  of  the  lake  are  simple,  and  though  cut 
into  innumerable  narrow  coves,  yet  bays  of  any  coneiderahle  ose 
are  rare. 

Not  long  after  starting  we  cnooupt«red  several  canoes  of  Indians, 
(_ffem  du  Xac,)  oa  their  way  to  the  Manitoulin,  to  receive  th«r 
annual  "  present"  from  the  British  Qovemment.  Among  tiism  was 
a  chief,  who  stood  up  and  addressed  our  men  in  his  own  tongoe, 
which,  as  we  were  informed  by  Henry,  was  a  separate  dialect  of  the 
Ojibwa,  but  intelligible  enough  to  them.  In  an  anvnitten  language, 
dialects  soon  spring  up.  A  Ufetime,  the  men  sud,  was  suiScient  to 
make  a  noticeable  change  in  their  language,  thoa^  where  large 
numbers  are  collected  together  and  any  kind  of  schooling  exists,  tlie 
bibles  and  catechisms  must  do  much  to  arrest  the  procoss.  We 
stopped  for  breakfast  at  ten  o'clock,  at  a  point  under  Mamunae, 
much  resembling  Maple  Island  in  its  general  features.  Charred  \off 
and  beds  of  matted  leaves  on  the  beach,  showed  it  had  been  recently 
vifdted. 

From  Mamainse  onward  the  character  of  the  shore  changes.  In- 
stead of  the  low  sandy  islets,  we  now  passed  among  isolated  rocks  of 
greenstone,  riong  abruptly  from  deep  water,  generally  bare,  but 
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we  went,  is  contmuotislj  covered  with  forest.  The  trees  ooniinued 
the  same,  except  that  the  white  pines  and  maples  had  disappeared. 
The  number  of  species  is  smaU ;  black  and  white  spruce,  balsam  fir, 
canoe  birch  and  aspen,  with  arbor  yitae  in  the  moist  places,  and  here 
and  there  a  few  larches  and  red  pines,  with  an  occasional  yellow 
birch ;  the  spruces  prevailing  on  the  high  land,  and  the  birch  and 
lapen  near  Uie  water,  yet  everywhere  a  certm  proportion  of  each. 
From  the  great  similarity  of  the  evergreens  on  the  one  hand,  and  the 
white-stemmed  aspens  and  birches  on  the  other,  at  the  distance  of  a 
eouple  of  hundred  yards  the  forest  seemed  to  be  composed  of  only 
two  kinds  of  trees.  The  trees  are  not  large,  usually  not  exceeding 
thirty  or  forty  feet  in  height.  Tet  the  whole  effect  is  rich  and 
picturesque.  Here,  as  in  all  the  features  of  the  lake,  the  im- 
pression is  a  grand  uniformity,  never  monotonous,  but  expressive  of 
its  unique  character. 

The  resemblance  to  the  sea-shore  often  recurred  to  my  mind.  Ac- 
cording to  Dr.  Leconte,  several  insects  found  here  are  identical 
with  species  belon^ng  to  the  sesrshore,  and  others  corresponding  or 
omilar.  The  beach-pea,  Lathyrus  numtimuSj  and  Polygonum 
maritimum,  both  of  them  sea-shore  plants,  are  abundant  in  this 
neighborhood ;  the  former,  indeed,  throughout  the  north  shore  of  the 
lake. 

Although  so  cold  this  morning,  yet  by  noon  the  heat  was  intense. 
The  weather,  indeed,  during  the  whole  time  we  were  on  the  lake, 
was  such  as  we  sometimes  have  in  Massachusetts  in  September; 
eool  morning  and  night,  and  warm  in  the  middle  of  the  day.  The 
son  has  great  power,  and  blisters  the  hands  and  face  unless  well 
guarded,  but  the  air  is  cooled  by  the  vast  expanse  of  water, 
(which  contains  \te  during  the  largest  part  of  the  year,  and  even 
on  the  surface  is  rarely  above  40^  Fah.  at  any  season,)  so  that  it 
was  never  warm  in  the  shade,  or  when  the  sun  was  below  the  hori- 
lon.  We  in  our  canoe  bemg  induced  to  land  by  a  white  pebble 
beach  which  at  a  very  short  distance  had  the  appearance  of  sand, 
and  thus  promised  an  entomological  harvest,  indemnified  ourselves 
by  a  bath  in  the  icy,  crystal  water.  Here  was  another  resemblance 
to  the  sea ;  we  could  dive  from  the  rocks  into  thirty  feet  of  water, 
which,  moreover,  was  of  about  the  ordinary  temperature  of  the 
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ooean  At  Nabant.  Abore  the  beach  and  parallel  to  it  waa  a  terraM. 
of  sand  about  fifteen  or  eighteen  feet  in  height.  Others  of  the  same 
kind  but  of  Tariona  heights  we  traoed  daring  Hie  daj,  sMnetimM 
only  by  the  terracing  of  the  forest  on  the  difierent  levels. 

The  cliff,  which  rose  a  few  hundred  yards  &om  the  beach,  was 
cloven  to  the  base,  presenting  a  wide  chasm  of  bare,  splintered 
rock,  several  hundred  feet  deep,  nearly  parallel  to  Uie  shore.  Q%e 
surrounding  woods  had  been  burnt,  leaving  the  black  stems,  soma 
Btan(Uiig  and  some  lying  crossed  at  various  angles,  like  jack-«trawB. 
The  ground  was  already  «ove,red  with  the  fire-weed,  (.^nJo&tWM 
anguttifoHum,^  striving  to  conceal  the  ruin  with  its  showy  bloBSoma. 
Black  flies  very  numerous  and  troubleBome.  They  appear  to  hav* 
a  fondness  for  tbe  burnt  woods,  in  which  we  always  found  them 
abundant. 

Id  the  course  of  the  day  we  passed  a  deserted  nuning  "looatum," 
marked  by  nunous  log-huts  ;  and  in  another  place  we  saw  on  ttu 
rocks  tho  wreck  of  one  of  their  bateaux.  At  about  five  o'clock 
we  came  in  together  at  the  Pointe-aux-Mines,  or  Mica-Bay,  as  they 
call  it  now.  This  establishment  belongs  to  the  Quebec  Mining  Com- 
pany, who  have  already  commenced  operationB  here.  It  is  a  deep 
cove,  protected  on  either  ude  by  ranges  of  rocks,  with  a  broad  beach 
at  the  bottom,  and  abore  this  a  steep  bank,  on  which,  at  the  height 
of  thirty  or  forty  feet  above  the  wat«r,  stuids  the  very  neat  wooden 
cottage  of  Gapt.  Matthews,  the  superintendent,  and  about  it  the 
storehouse,  the  lod^gs  of  the  workmen,  kc.  We  were  very  hos- 
ptably  received  by  Capt.  and  Mrs.  Matthews,  and  enjoyed  in  thor 
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ihe  correctness  of  the  glacial  theory.  Its  siurfiMe  was  a  couple  of 
hnndred  yards  in  extent,  sloping  regularly  north  to  the  water's  edge. 
The  whole  was  polished  and  scratched,  except  where  di^tegrated. 
!nie  scratches  had  two  directions,  the  prevailing  one  north  10^  to  80^ 
west,  the  other  north,  66^  west.  The  scratches  on  the  outer  or  lake 
ode  seemed  to  have  a  rather  more  westerly  direction  than  tiie  rest. 
Grreat  numbers  of  tiiese  striae  could  be  traced  below  the  water's  edge, 
fiom  which  they  ascended  in  some  places  at  an  angle  of  80^  with 
the  surface,  showing,  as  the  Professor  remarked,  that  they  could  not 
have  been  produced  by  a  floating  body.  The  rock  is  granitic,  with 
an  astonishing  number  ci  yeins  and  injections  of  epidotic  felspar, 
granite,  and  trap,  often  crossing  each  other  so  as  to  form  a  compli- 
cated net^work.  Wherever  exposed,  it  was  ground  down  to  an  even 
sur&ce. 

The  day  was  calm  and  very  warm.  About  noon  we  stopped  at 
Montreal  River,  (one  of  several  of  this  name  on  the  lake.)  This 
river,  forty  yards  wide  at  the  mouth,  empties  through  a  kind  of 
delta,  partiy  overgrown  with  large  trees.  The  water  is  deep  and 
dear,  but  of  a  rich  umber  color,  such  as  we  often  see  in  the  small 
streams  in  New  England.  This  is  the  case  with  all  the  rivers  we 
met  with  on  the  lake ;  the  color  was  there  attributed  to  the  presence 
of  pitch,  an  explanation  the  Prof,  thought  likely  to  be  correct.  At 
its  entrance  into  tiie  lake  is  a  broad  beach,  which  on  the  south  forms 
a  point  somewhat  jutting  across  the  mouth. 

On  the  nortiiem  side,  at  a  short  distance  from  Qie  water,  £he  beach, 
wluch  was  of  small  pebbles,  had  a  slope  of  SO""  that  is,  nearly  m 
steep  as  it  could  stand.  We  firequentiy  met  with  such  steep  beaches, 
often  of  a  conuderable  height.  Outside  there  is  a  bar  which  extends 
entirely  across,  six  feet  below  the  surface.  The  stream  issues  from 
the  hills  through  a  chasm  sixty  or  eighty  feet  deep  and  a  few  yards 
wide,  with  straight  walls  of  rock,  somewhat  overhanging  on  one  side* 
From  this  gorge  the  river  issues  with  great  force.  Higher  up  there 
was  a  cascade  some  forty  feet  in  height,  falling  from  a  dark,  still 
lakelet,  and  above  this  again  a  succession  of  rapids.  This  is  the 
general  manner  in  which  the  streams  on  this  mde  of  the  lake  make 
their  way  down  from  ihe  table-land  through  the  barrier  of  rock.  On 
the  delta  below  were  several  of  the  largest  red  pines  (P.  rednona^ 
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I  ever  saw.  I  regret  that  I  did  not  take  the  ^rtli  of  one  of  tijem, 
which  must  have  been  five  feet  in  diameter.  Bat  the  black  flies  and 
musquitoeB  were  so  annojing  as  to  absorb  much  of  one's  attention ; 
the  only  refuge  was  Uie  beach,  where  we  had  made  fires  to  drive 
them  ofi*.  The  heat  of  the  day  made  a  bath  very  agreeable  ;  m 
fi>nnd  the  current  of  the  river  at  the  mouth  so  strong  as  to  make 
some  difficulty  in  swimming  even  this  short  distance  across. 

One  of  the  men  killed  here  a  sqiurrel  of  the  kind  that  takes  the 
place  of  our  "  Chipmunk"  in  these  regions,  the  Tamiat  quadrivittatiu. 
It  resembles  our  animal,  except  that  it  is  a  little  smaller,  has  a  longer 
tul,  and  four  black  stripes  instead  of  three,  on  its  back.  We  fonnd 
it  afterwards  much  more  abundant  than  any  other  species,  particu- 
larly on  hill-sides  among  broken  rocks,  attracting  the  attention  by  its 
loud,  peculiar  cry. 

On  the  bank  was  the  skeleton  of  an  Indian  lodge,  and  a  well-w(»m 
tnul  ran  up  along  the  stream.  The  Indians  here  as  everywhere  lore 
the  neighborhood  of  rivers,  where  we  always  found  traces  of  th«r 
campa.  As  we  left  the  river  we  saw  some  of  their  handiwork  on  a 
rook  over  the  beach.  It  was  the  jHctore  c^  a  schooner  under  sail, 
scratched  out  from  tiie  black  lichens  so  as  to  show  the  lighter  surbce 
of  Uie  rock. 

The  Professor  pointed  oat  here  the  diSerence  of  wator  action  tnm 
that  of  ice.  The  former,  he  Sfud,  leaves  the  harder  parts  prominent, 
although  the  whole  is  smoothed,  as  was  the  case  in  this  instance,  hot 
the  latter  grinds  all  down  to  a  uniform  surface,  scratehing  it  at  the 
aamo  time  in  straight  lines. 
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time  the  weather  being  so  calm,  thej  yentored  on  a  course  which 
brought  lis  at  one  time  about  two  miles  from  the  shore.  Their  cau- 
tioii  seemed  to  some  of  us,  accustomed  to  a  bolder  style  of  navigation, 
aemewhat  exaggerated.  But  if  the  rocky  character  of  the  shore, 
the  suddenness  with  which  both  wind  and  sea  rise  here,  and  the 
frailness  of  the  vessels  be  taken  into  consideration,  perhaps  it  is  not 
so  unnecessary  as  it  would  seem  at  first.  Moreover  it  is  to  be  re- 
membered that  although  a  swim  of  a  nule  might  under  ordinary 
circumstances  be  no  very  desperate  undertaking,  yet  in  this  icy 
water,  a  person  swamped  at  that  distance  from  the  shore  would  in 
all  probability  be  disabled  long  before  reaching  it.  And  even  if 
the  shore  were  reached,  the  prospect  of  having  to  make  one's  way 
on  foot  through  this  rugged,  gameless,  fly-possessed  region  to  the 
nearest  trading-post  or  mining  location,  would  be  dismal  in  the  ex- 
treme. Deprived  of  salt  pork  and  biscuit,  one's  subsistence  would 
depend  on  the  chance  of  snaring  a  hare  or  two,  with  tripe  de  roehe 
M  the  sole  alternative. 

As  we  pushed  out  into  the  bay  a  weather-beaten  veteran  in  the 
Professor's  boat  struck  up  a  song,  the  others  in  the  canoe  and  those 
oi  the  ^^  Dancing  Feather  "  joining  in  the  chorus  and  repeating  each 
verse  as  he  got  through  with  it.  Their  smging  had  nothing  very 
artistic  about  it,  being  in  fact  only  a  kind  of  modified  recital,  in 
a  quavering  and  rather  monotonous  voice,  coming,  with  little  modula> 
iaon,  from  the  mouth  only,  but  they  kept  time  weU,  and  it  had  a 
heartiness  and  spirit  that  rendered  it  agreeable.  Their  songs 
were  all  French ;  according  to  the  Professor,  the  wanton  cfumsons 
oi  the  aneien  rSgime^  which  the  ancestors  of  these  men  had  no 
doubt  heard  sung  by  gay  young  officers,  in  remembrance  of  distant 
beloved  Paris.  A  strange  contrast,  as  he  said,  between  these  produc- 
tions of  the  hot-bed  civilization  of  a  splendid  and  luxurious  court,  and 
the  wilderness  where  alone  they  now  survive !  The  tunes,  I  fancy, 
are  indigenous ;  at  least,  their  singing  had  a  certain  rutiveti  and  some- 
times sadness  about  it  quite  at  variance  with  the  words.  Neither 
the  Canadians  of  the  bateau,  nor  the  Indians  (of  whom  we  had  one, 
with  a  couple  of  half  breeds  in  whom  the  Indian  blood  decidedly  pre- 
dominated, in  our  canoe)  joined  at  all  in  the  singing,  either  now  or 
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there  appeared  enclosed  —  a  mnepence!    He  had  taken  it  in  ex- 
change for  a  number  of  valuable  skins. 

Pulling  in  for  the  beach  we  soon  encountered  the  brown  water  of 
the  river,  but  its  mouth  was  not  to  be  seen,  the  sand-beach  extending 
apparently  unbroken  across  the  cove.  When  close  in,  however,  we 
discovered  an  opening  in  the  comer,  whence  issued  a  rapid  current, 
and  crossing  a  bar,  we  entered  the  mouth  of  the  river,  which  is  thus 
shut  off  by  a  spit  of  sand  extending  from  the  south  or  left  bank  of  the 
river,  northward  across  the  stream,  leaving  only  a  narrow  outlet. 
Inside,  the  river  has  a  breadth  of  forty  or  fifty  yards,  flowing  through 
a  wide  expanse  of  sand.  This  sand-beach  is  terraced,  showing  differ- 
ent heights  of  the  river,  and  above  the  beach  a  succession  of  ter- 
races was  marked  in  the  forest.  On  the  south  side  the  sand  spit  is  cut 
away  by  the  current,  forming  a  vertical  bank,  in  which  is  seen  the 
horizontal  stratification  of  the  sand  and  gravel.  The  same  general 
features  were  noticed  subsequently  at  other  rivers,  and  seem  to  de- 
pend on  a  general  law. 

On  landing  I  walked  towards  ilie  rapids,  about  a  quarter  of  a  mile 
up  the  stream.  The  flies  and  musquitoes  made  their  appearance  as 
soon  as  I  entered  the  woods,  and  jumping  down  into  the  bed  of  the 
stream  with  the  intention  of  sketching  the  mass  of  water  that  was  foam- 
ing down  over  the  rocks,  I  was  instantiy  surrounded  by  such  swarms 
that  there  was  no  getting  on  without  a  smudge.  Even  standing  in 
the  midst  of  the  smoke,  so  many  stiU  clung  to  me  that  my  paper  was 
sprinkled  with  the  dead  bodies  of  those  lolled  as  I  involuntarily  brush- 
ed my  hand  across  my  face.  We  took  refuge  on  the  sand,  at  a  dis- 
tance from  the  woods,  and  here  were  comparatively  free  from  them. 
But  here  their  place  was  supplied  by  sand  flies,  the  brulots  or  ^^  no- 
see-ems,''  an  insect  so  minute  as  to  be  hardly  noticeable,  but  yet  more 
annoying  where  they  are  found  than  the  black  flies  or  musquitoes, 
for  their  minuteness  renders  musquito  nets  of  no  avail,  and  they 
bite  all  night  in  warm  weather,  whereas  the  black  fly  disappears  at 
dark.  Such  is  their  eagerness  in  biting  that  they  tilt  their  bodies 
up  vertically  and  seem  to  buiy  their  heads  in  the  flesh.  We  found, 
however,  that  an  andntment  of  camphorated  oil  was  a  complete 
protection,  making  a  coating  too  thick  for  them  to  penetrate,  and 
entangling  their  tiny  wings  and  limbs. 
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Jidy  6fA. — Weather  oalm  and  overcast.  Stopped  to  breakfast  at 
tiie  mouth  of  a  river  much  like  the  last.  Hearing  the  noise  of  rajuds, 
aome  of  ns  made  oar  way  np  the  stream  until  we  came  in  sight  of 
the  fall,  but  the  nrasquitoes  were  so  unendurable  that  we  hastened 
back. 

As  the  day  advanced  the  wind  rose,  and  gave  the  bateau  an  opportn- 
mty  to  use  her  s^Is,  but  only  for  a  short  time,  speedily  coming  ahead. 
The  prospect  in  front  of  us  waa  a  nobte  one,  lofty  headlands  riung  (mt 
beyond  the  other  until  fadmg  away  m  the  distance.  The  shore,  whidt 
had  continued  to  present  an  uninterrupted  ridge  tiiree  or  four  hiiB- 
dred  feet  in  height,  becomes  more  abrupt  and  broken  about  C^w 
Gargaatua,  with  deep  chasms  fnHn  decomposed  dikes.  The  aspect 
of  the  coast  here  is  exceedingly  picturesque,  steep  broken  points  and 
rocky  islands  and  islets  generally  eloping  towards  the  north,  and  often 
worn  smooth,  grooved  and  scratched  on  the  north  side.  We  passed 
in^de  of  one  cliff,  that  showed  a  vertical  face  of  at  least  two  hundred 
feet  in  height,  dyed  with  an  infinite  variety  of  colors  by  the  weather 
and  by  the  lichens,  whose  brilliancy  was  increased  by  the  moist  atmos- 
phere. One  orange-colored  lichen  in  particular,  was  conspicuous  in 
large  patches.  Here  and  there  a  tuft  of  birch  uded,  by  the  contrast 
of  its  bright  green,  the  delicate  gradation  of  tints  on  dte  gray  rock. 
On  a  little  strip  of  beach  at  the  foot  of  a  cliff  in  a  cove  called  A^te 
Bay,  we  [ucked  up  an  abundance  of  very  pretty  agates  and  other  . 
interesting  nunorals.  At  luncb-time  we  stopped  at  a  curious  hk^ 
part  of  which  seems  as  if  cut  away  nearly  to  the  level  (^  the  water, 
while  the  rcdt  rises  steeply  to  the  bright  of  thirty  or  forty  feet.    Que  of 
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thin  layers  of  chlorite,  and  injections  of  granite.  Numbers  of  mar- 
tins and  barn-swallows  (jET.  viridi%  and  americana)  frequent  these 
cliffi,  and  often  a  pidr  of  screaming  sparrow-hawks.  Fardier  on,  the 
hills  were  burnt  over  for  a  great  distance,  showing  rounded  summits 
of  white  scorched  rock,  the  lichens  and  earth  mostly  washed  off  from 
them,  but  the  blackened  tree-stems  still  upright. 

At  Cape  Choyye,  where  we  encamped,  the  cliff  comes  boldly  down 
upon  the  lake,  the  rocks  rising  from  the  water  to  the  height  of  three 
hundred  feet,  with  narrow  chasms,  sometimes  vertical,  sometimes 
slightly  inclined,  and  strewed  all  the  way  up  with  stones,  like  the 
^^  slides  "  at  the  White  Mountains.  Beyond  this  it  falls  away  into  a 
vast  basin  of  green  sloping  hills,  curving  inland  and  then  sweeping 
out  to  rocky  points  beyond.  The  cliff,  wherever  the  slope  allows  any 
soil  to  rest,  is  covered  with  birches  to  its  base,  leaving  room  for  a  wide 
8k)pe  of  debris,  and  a  beach  that  rises  in  five  terraces,  the  lower  one 
falling  steeply  to  the  water  some  twenty  feet,  showing  that  it  alone 
can  be  connected  with  the  present  level  of  the  lake,  and  that  the 
rest  must  belong  to  former  epochs. 

At  the  water's  edge  were  several  unconnected  masses  of  dark 
red  sandstone  in  place.  One  mass,  which  John,  our  '^  middleman,"  * 
christened  ''fire-boat"  (i.  e.  steamboat)  we  waded  out  to,  in 
order  to  avoid  the  flies  while  we  bathed.  Further  on  was  a  broad 
sheet  of  the  same  rock,  sloping  gradually  from  below  the  water 
up  to  the  beach,  full  of  "  pot  holes,"  worn  into  the  rock  by  the  action 
of  the  waves  on  stones  lodged  in  its  crevices.  One  of  these  stones, 
which  was  nearly  round,  might  have  weighed  fifty  pounds.  Some 
of  the  holes  were  three  or  four  feet  deep,  and  as  nlany  in  diameter. 
One  was  in  the  shape  of  a  cloven  foot ;  others  formed  steps,  the  stone 
having  worn  down  at  one  side  of  the  hole  for  a  certain  distance, 
worked  on  horizontally  awhile,  and  then  downwards  again.  The  outer 
part  of  the  rock,  over  which  the  water  still  washed  at  ordinary  times, 
was  covered  with  winding  channels,  of  only  a  few  inches'  depth,  run- 
ning off  into  the  lake,  formed  apparently  by  the  grating  back  and 
forth  of  sand  and  small  pebbles. 

July  1th.  —  We   wore  off  by  four  this  morning,  but  the   wind 

♦  The  bowman  and  steersman  of  a  canoe  are  called  the  "  bouts "  and  are  usually 
picked  men,  receiTing  higher  pay  than  the  **  milieux" 
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was  np  before  ns ;  and  when  we  started,  we  foresaw  that  we 
should  have  head  wind  to  contend  with  to-day. 

At  Buniise,  the  bay  north  of  Cape  Ghojye  presented  a  noble  land- 
scape. On  all  sidea  but  one,  an  unbroken  extent  of  ronnded  hillfl, 
BO  evenly  wooded,  that  as  the  sun  touched  the  curves  at  the  top,  it 
looked  like  a  bank  of  grass.  At  one  spot,  far  ui  the  bottom  of  the 
bay,  a  white  streak  down  the  hill,  sjid  a  iiunt  roar  at  intervals,  beto- 
kened the  cascade  of  a  stream  that  enters  here. 

The  cove  where  we  breakEtisted,  narrow  and  rocky  at  its  month, 
and  expanding  inside,  had  something  bo  liveable  and  civilized 
about  it,  that  one  might  almost  look  for  a  cottage  or  two  on  some  of 
thebeautifol  points  of  abrupt  birch-clad  rock. 

On  tlie  rocks  here,  we  found  the  purple  flower  of  tiie  wild  onion, 
and  Hie  pretty  Fotentilla  fruljcosa:  also  brilliant  lilies,  reminding 
one  of  home.  I  was  quite  puzzled  at  finding  our  common  red 
cedar,  (Juniperua  Vtrginianua,')  which  we  had  not  seen  hitherto, 
creeping  on  the  rocks ;  not  forming  a  tuft  like  the  creeping  savio, 
but  a  wide-meshed  net-work  of  long  strfught  shoots. 

The  shore  on  the  northern  side  of  the  bay  becomes  yet  bolder 
and  higher,  attaining,  according  to  Bayfield's  chart,  the  height  of 
700  feet.  Between  Cape  Choyye  and  Michipicotin,  a  distance  of 
about  twenty  nules,  I  did  not  notice  but  one  beach,  and  that  at 
only  a  few  yards'  extent.  The  rocks  rise  from  the  water,  often  ver- 
tically, several  hundred  feet,  scored  with  deep  rents  and  chasms, 
from  decomposed  trap-dykes,  and  stiiped  down  with  black  lichens. 
In  some  places,  tiu^e  basalt-Uke  parallclosrama  of  rock  stood  out  like 
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would  think  pradent  under  the  circumstances,  yet  our  men  dipped 
oonfidendj  on,  and  never  ceased  their  chatter  or  their  laugh  for  a 
moment,  even  when  the  bow  man  occasionally  got  a  wet  jacket  from  a 
wave  that  broke  too  soon.  In  truth,  they  had  such  perfect  command 
of  the  canoe,  that  tlieir  course  was  no  doubt  the  safest,  for  not 
only  did  we  thus  get  some  partial  shelter  from  an  occasional  rock  or 
point,  but  also  the  force  of  the  wind  was  deadened  by  the  nearness  of 
the  cliff. 

At  the  little  beach  before  spoken  of,  we  stopped  to  rest.  Here 
was  an  abundance  of  Labrador  tea  in  blossom,  Pinguicula,  and  Poten- 
lalla  firuticosa.  A  rapid  stream  came  in  at  the  centre  of  the  beach, 
about  the  mouth  of  which  were  multitudes  of  brook  trout ;  some  were 
caught,  being  the  first  that  we  had  seen  since  leaving  the  Sault, 
although  they  were  said  to  be  numerous  in  all  the  streams.  Beyond 
this,  we  found  the  rocks  along  the  water  much  grooved  and  polished ; 
one  groove,  about  six  inches  deep,  I  traced  for  some  twenty  feet. 

A  sudden  exclamation  from  the  men,  as  we  passed  a  deep  narrow 
cleft,  called  our  attention,  but  too  late  to  see  what  they  maintained 
they  saw,  namely,  a  quantity  of  snow  at  the  bottom  of  the  chasm. 
This  seemed  at  first  impossible  in  this  burning  July  weather,  with  the 
thermometer  about  80^  at  noon ;  but  on  reflection,  this  chasm,  open 
to  the  N.  W.,  must  doubtless  be  filled  with  some  hundred  feet  of 
snow  in  the  winter,  and  the  sun  can  never  penetrate  into  it  for  a  mo- 
ment, so  that  the  process  of  melting  in  the  short  summer  must  be  slow. 
And  then  the  summer  was  after  all  but  just  set  in ;  Gov.  Simpson, 
if  I  remember  rightly,  found  the  lake  full  of  ice  about  the  first  of 
June. 

We  came  in  sight  of  the  bottom  of  the  bay,  a  wide  and  high  sand- 
beach  about  a  mile  in  length,  but  seeing  nothing  of  the  river,  we 
approached  a  dark  object  on  the  beach,  (  which  we  had  ascertained 
to  be  an  Indian  squatting  on  the  sand  )  to  make  inquiries,  but  he 
retreated  rapidly,  and  we  had  to  coast  for  some  distance,  before  we 
discovered  the  entrance. 

Michipicotin  River,  a  rapid  stream  of  clear  dark  brown  water, 
some  two  hundred  yards  wide,  here  cuts  through  the  beach  at  right 
angles,  leaving  a  somewhat  projecting  sand  spit  on  the  south.  The 
name  Michipicotin  was  declared  by  some  of  the  men  to  signify  "  Big 
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Saodj  Bay,"  certunlj  qmt«  deacriptive  of  the  place,  bat  they  were 
not  unanimous,  some  of  them  maiat^tung  that  nobody  could  say  what 
it  meant.  It  waa  a  pretty  hard  pull  to  the  factory,  half  a  mile  up  tn 
the  left  bank.  Our  approach  had  been  already  announced,  probably 
by  the  Indian  whom  we  saw  on  the  beach,  and  we  found  Mr.  SwaoBton, 
the  gentleman  'm  charge,  at  the  landing  when  we  arrived.  He  received 
UB  kindly,  and  showed  ub  where  to  pitch  our  tents,  in  an  open  sandy 
space  behind  the  factory,  surrounded  by  whitewashed  cabins,  and  die 
birch-bark  lodges  of  the  IntUans.  A  large  seine  was  suspended 
from  a  series  of  poles,  and,  near  the  water,  a  platform  for  dressing 
and  packing  fish. 

This  open  space  was  bounded  on  the  west  by  a  st«ep  ridge  (^ 
stratified  sand  and  gravel,  some  sixty  feet  high,  cut  through  by  the 
present  channel  of  the  river,  and  aleo  by  an  ancient,  now  deserted 
channel  further  south.  The  river  just  above  the  factory  takes  a 
sharp  turn  to  the  north,  doubling  back  in  a  direction  nearly  parallel 
to  its  course  below.  The  interval  between  the  factory  and  the  lake, 
is  thus  a  peninsula,  the  base  of  which  h  cut  across  by  the  former  chao- 
nel.  It  is  evidently  a  range  of  sand-dunes,  thrown  up  by  the  winds  and 
waves,  so  as  to  divert  the  stream  from  a  direct  passage  to  the  lake, 
to  a  course  for  some  distance  nearly  parallel  with  it.  From  its  montlk, 
to  the  Falls,  it  is  a  series  of  abrupt  windings,  though  its  general 
direction  is  strugbt ;  indicating,  the  Professor  siud,  a  bay  repeatedly 
closed  by  sand-bars,  one  outeide  of  the  other,  and  successively  cut 
through  by  the  river.  It  evinced,  he  said,  a  contest  between  the 
river  and  tlio   lake,  beginning   at  a  time  when  the  level  of   the 
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unpainted  settle,  and  the  wide  niche  for  the  capacious  stove,  now 
stowed  away  for  the  summer,  had  all  a  cosy  and  liveable  look.  And 
Bfr.  Swanston,  although  he  had  inhabited  this  wild  country  in  the 
service  of  the  H,  B.  C,  at  one  or  another  of  their  posts,  over  twenty 
years,  yet  for  anything  in  his  manner  or  appearance  (unless  it  were 
that  he  wore  moccasins  instead  of  slippers  )  might  have  left  the  pave- 
ment of  Fenchurch  Street  only  yesterday. 

The  life  at  these  posts  is  a  very  quiet,  and,  doubtless,  monotonous 
ene ;  busy  during  the  seasons  when  the  hunters  come  for  their  sup- 
plies, or  to  bring  in  their  furs  ;  at  other  ^es,  with  only  the  fish 
to  be  seen  to  when  the  nets  are  drawn  in  the  morning,  some  to 
be  cleaned  and  salted,  if  there  is  a  good  haul,  and  perhaps  put  into 
barrels  to  be  sent  to  the  Sault.  An  arrival  from  some  other  post,  a 
straggling  party  of  explorers  for  copper,  and  above  all,  an  occasional 
packet  of  newspapers  from  below,  —  these  are  the  great  events.  In 
such  a  life,  a  man  changes  slowly,  but  gathers  moss  in  another  sense 
than  that  of  the  proverb. 

A  few  hundred  yards  above  the  factory  are  very  pretty  falls,  on 
tfie  Magpie  River,  *  which  here  empties  into  the  main  stream.  Two 
miles  up  there  was  said  to  be  a  fine  cascade,  and  a  still  more  re- 
markable one  fifteen  miles  up,  which  could  be  reached  by  a  short 
cut  of  six  miles  by  land. 

Neither  the  love  of  the  picturesque  however,  Bor  the  interests  of 
science,  could  tempt  us  into  the  woods,  so  terrible  were  the  black  flies. 
This  pest  of  flies,  which  all  the  way  hither  had  confined  our  ramblings 
on  shore  pretty  closely  to  the  rocks  and  the  beach,  and  had  been  grow- 
ing constantly  worse  and  worse,  here  reached  its  climax.  Although 
detained  nearly  two  days,  in  order  to  supply  the  place  of  the 
Professor's  canoe,  (too  small  for  his  accommodation,  and  moreover 
rotten  and  unserviceable,)  with  a  larger  and  fresh  one,  which  had 
first  to  be  put  in  order, — yet  we  could  only  sit  with  folded  hands,  or 
employ  ourselves  in  arranging  specimens,  and  such  other  occupations 
as  could  be  pursued  in  camp,  and  under  the  protection  of  a 

*The  magpie  of  these  regions,  bye  the  bye,  is  no  magpie  at  all,  but  a  jay  {Garruliu 
Canadensis  ),  the  *'  moose-bird  **  or  **  carrion-bird  "  of  our  lumberers ;  a  confusion  that 
might  lead  to  error  as  to  the  range  of  the  American  magpie. 


62  L&EB  3DPEBI0R. 

"smudge."*  One,  whom  scientific  ardor  tempted  a  little  yiay  np 
the  river  in  a  canoe,  after  water-plants,  csme  back  a  frightfbl  apec- 
tacle,  with  blood-red  rings  round  his  eyes,  his  &ce  bloody,  and  covered 
with  punctures.  The  next  morning  his  head  and  neck  wen  swollen 
as  if  from  an  attack  of  erysipelas.  Mr.  S.  said  he  bad  never  seen 
the  fiies  so  thick.  Year  before  lost  there  were  hardly  any ;  last  year 
they  increased  very  much,  and  this  season  went  beyond  all  his  ex- 
perienoe  in  this  re^on.  He  consoled  us,  however,  by  the  information, 
that  it  was  nothing  to  what  they  have  further  north.  On  Macken- 
aie's  River,  the  brigades  are  sometimes  stopped  by  the  mnsqiutoeB,  and 
very  often  are  able  to  advance  only  by  having  fires  in  the  canoe. 

The  bttle  plain  on  which  we  were  thus  collected,  presented  a  Blii^ 
ring  scene,  with  the  buildings  of  the  factory,  the  lodges,  the  white 
tents,  the  figures  crossing  from  one  fire  to  another,  the  half-starved 
Indian  dogs  prowling  about  to  pick  up  anything  loose,  and  Uie  Indian 
women  and  children  staring  at  the  unwonted  spectacle.  The  dogs 
were  small,  and  fox-like  in  their  appearance,  and  perhaps  take  rather 
after  tlie  foxes,  since  they  bark,  (contrary  to  what  is  sud  of  Indian 
dogs  in  general,)  and  like  them  in  a  high  key.  Even  the  crying  of 
the  children  had  a  wild,  animal  sound,  resembling  the  barking  of  the 
doga.  A  bull  and  some  cows,  (N.  B.  Mr.  Swaoston  sent  na  fresh 
butter  and  milk,  for  tea,)  and  a  robin  hopping  along  the  grotmd  with 
an  occasional  chiniup,  gave  it  by  comparison  qmte  a  Lome  look. 

The  hunters  were  moat  of  tbcm  in  the  woods  making  canoes,  and 
preparing  for  the  winter  campaign.  In  Auguat  they  COmo  for  sup- 
uf  ammunition,  kc,  and  are  goue  until  the  weather  becomes  too 
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midst  of  the  iirildernedi,  bejond  tiie  reach  of  all  compulsion, — rarely 
or  never  neglect  to  pay  every  farttung.  Their  sense  of  honor 
among  themselves,  too,  seems,  in  some  points  at  least,  acute.  We 
were  told  tiiat  if  an  Indian  finds  a  beaver-lodge,  he  cautiously  traps 
a  beaver  or  two,  and  then  leaves  them  alone  for  the  season,  since 
otherwise  the  ammals  would  forsake  the  place  altogether.  This  he 
does  year  after  year  in  perfect  security  that  no  one  will  meddle  with 
them  after  he  has  procliumed  his  discovery,  and  it  is  said  that  a 
beaver4odge  sometimes  descends  thus  from  father  to  son. 

July  %th. — ^Being  in  Mr.  S.'s  room  this  morning,  a  hunter  came 
in  from  the  woods  to  get  a  supply  of  tobacco,  which,  with  ammuni- 
tion and  apparatus  for  making  fire,  are  the  hunter's  indispensables, 
and  are  never  refused  them.  His  first  words  (in  Indian,  for  he 
understood  no  English,)  were  an  exclamation  at  the  astonishing 
quantity  of  flies. 

Happening  to  be  in  want  of  a  tobacco-bag,  I  made  a  proposal 
through  Mr.  S.  for  a  rather  ornamental  one,  (of  broadcloth  of  various 
colors,  with  hangmg  tassels,  and  worked  with  beads,)  which  the 
Indian  wore  at  his  girdle.  He  signified  his  acquiescence,  and 
handed  me  the  pouch ;  but  when  in  return  I  gave  him  a  five  franc 
piece,  he  eyed  it  curiously,  and  bursting  into  a  giggle,  asked  Mr. 
S.  what  he  should  do  with  it  ?  Mr.  S.  satisfied  him  on  this  point 
by  telling  him  how  much  cloth  it  would  buy,  whereat  he  seemed 
satisfied,  and  requested  to  have  the  things  out  of  his  pouch.  These 
consisted  of  a  quantity  of  kinni-kimk^  and  fire  apparatus,  being 
a  small  cylinder  of  wood,  hollow  at  one  end,  round  which  was  an 
edge  of  steel.  A  quantity  of  the  fibrous  inner  bark  of  the  arbor- 
vitae  being  placed  in  the  hollow,  is  ignited  by  striking  a  stone  across 
the  mouth. 

So  large  a  number  of  Indians  are  collected  here,  (I  think  Mr.  S. 
said  about  150,)  that  it  would  seem  to  be  a  good  opportunity  for 
doing  something  towards  civilizing  them.  There  is  certainly  room 
enough  for  improvement.  They  have  no  church,  no  schools,  no 
marriage  ceremony,  unless  it  be  in  the  Indian  style,  every  man 
having  as  many  squaws  as  he  can  support.  They  do  not  attempt 
any  agriculture,  but  depend  on  hunting,  and  when  that  fails,  on  the 
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charity  of  the  traders ;  the;  bnild  no  houses  bat  tbe  birch-bai^ 
lodges  of  their  aocestors. 

Speaking  of  agriculture,  there  is  an  extensive  potato  patch  attached 
to  the  factory,  some  of  the  produce  of  which  we  earned  with  na  when 
we  left.  The  potatoes,  however,  are  email,  and  other  vegetables  are 
said  not  to  ripen  here,  on  account  of  the  shortness  of  the  eummer. 
Yet  the  inters  are  not  very  severe,  the  quicksilver,  Mr.  S.  swd, 
never  sinking  below — 20*^  Ftdirenheit. 

The  fur  trade,  be  said,  was  very  much  on  the  decline,  which 
he  ascribed  to  the  use  of  various  substitutes  for  beaver  in  making 
hats.  The  principal  furs  at  this  post  are  lynx,  martin,  otter  and 
beaver.  The  lyni  and  the  martin  are  never  abundant  togetber.  If 
the  lynxes  are  plenty,  there  are  few  martins,  and  vice  versa.  Prob- 
ably as  their  prey  is  similar,  the  lynx,  being  the  stronger,  drives  off 
its  rival. 

Great  quantities  of  fish  are  seined  here  ;  white-fish,  lak&-herring, 
trout,  &c.,  not  only  enough  for  the  use  of  this  and  other  posts,  but 
also  some  are  sent  down  to  the  Sault  for  sale.  The  number  of  white- 
fish  annoally  put  up  on  the  whole  lake,  Mr.  Swanston  estimated  at 
three  thousand  barrels,  worth  on  an  average  $5  a  barrel.  Of  these, 
about  one  thousand  barrels  are  sent  away  for  ssJe.  At  Fort  Wil- 
liam, about  five  hundred  barrels  are  taken.  Out  of  some  fifty  thou- 
sand specimens  that  he  had  seen  at  Fort  William,  there  were  two 
with  red  flesh,  like  salmon. 

July  9tA. — This  forenoon  the  canoe  was  finished  ;  the  sewing  of 
wnltjip  being  rencwoil  tlirmialiout,  a-nd  a  frc?-h  coat  of  gum  ;i 
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nothing  was  too  distant  for  it  to  make  out.  A  wiry,  sinewy  fellow, 
of  astonishing  strength  and  endurance,  and  always  on  the  watch  for 
dangers  above  and  below  the  water,  but  his  chatter  and  his  merriment 
were  unceasing ;  he  laughed  more  than  all  the  rest,  and  made  all  the 
jokes  beside.  Henry  spoke  English  in  a  very  deliberate  and  rather 
inarticulate  tone,  having  probably  a  diplomatic  dread  of  committing 
himself  Jby  blunders  in  grammar.  John  understood  no  English  nor 
French,  but  he  knew  instantly  what  you  wanted,  and  did  not  often 
need  even  the  assistance  of  pantomime. 

They  were  all  thoroughly  practised  in  their  craft ;  not  only  as  to 
the  navigation  of  the  canoe,' but  also  in  doing  and  contriving  every 
thing  needful  to  our  comfort.  When  we  landed  they  waded  into  the 
water  to  carry  us  ashore  on  their  backs,  (for  except  where  a  rock 
projected  fevorably,  the  canoe  could  never  be  brought  near  enough 
to  step  ashore  dry-shod,)  then  carefully  lifted  the  canoe  on  to  the 
beach,  and  after  taking  out  its  contents,  turned  it  bottom  up.  Next, 
a  good  spot  being  selected,  the  tent  was  pitched,  and  drift-wood  (of 
which  there  is  generally  an  abundance  at  hand,)  collected  in 
good  supply.  This  occasioned  sometimes  a  good  deal  of  good-natured 
rivalry  among  the  various  crews,  the  men  of  each  boat  considering 
their  interests  identified  with  those  of  their  bourgeois^  and  accord- 
ingly making  haste  to  pounce  upon  the  best  logs  and  the  softest 
camping-ground.  This  was  generally  at  the  top  of  the  beach,  to 
secure  level  ground,  and  moss  where  there  was  any.  Then  they 
brought  up  from  the  water  whatever  things  they  observed  we  liked 
to  have  in  the  tent,  to  one  his  gun,  to  another  his  insect-net,  and  car- 
pet-bags and  bedding  for  all.  In  the  morning,  unless  we  were  up  of 
our  own  accord,  we  were  aroused  by  their  "  embarqueZj  embarqueZj^^ 
and  wo  to  him  who  lingered  many  minutes  after  this  warning,  for  he 
was  sure  to  find  the  tent  tumbling  about  his  ears  without  further 
preface,  and  his  loose  effects  transported  to  the  canoe  by  these  inex- 
orable fellows. 

For  tins  is  remarkable  about  these  men,  that  obliging  and  respect- 
ful as  they  are  in  general,  there  are  certain  things  for  which  they 
stand  out,  and  ^ill  have  their  way.  John,  for  instance,  though  the 
best  fellow  in  the  world,  would  never  allow  the  due  sweep  of  his  oar 
to  be  obstructed  even  by  an  inch,  and  any  one  whose  back  or  head 
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came  in  the  way,  was  renunded  of  the  impropriety  by  8  dig  from  the 
end  of  it  at  every  stroke,  until  he  withdrew  within  lua  proper  limits. 
Abont  these  matters,  (which,  however,  were  confined  entirely  to  the 
management  of  the  boat,  &c.,  and  respected  exclufflvely  the  public 
interests,)  they  never  argued  nor  attended  to  arguments,  but  quietly 
persisted  in  doing  as  they  thought  proper. 

The  immediate  shore  on  our  course  this  afternoon,  was  loner  than 
we  had  had  it  since  leaving  Gros-Cap ;  rounded,  gradual  slopes  of 
rock  down  to  the  water,  bare  in  some  places,  and  the  rest  covered 
with  a  scanty  growth  of  trees.  At  some  distance  back,  rounded  hills 
rose  to  a  greater  height. 

We  were  struck  here  and  elsewhere  by  the  regular  succession  of 
coves  and  points,  owing  apparently  to  the  ti^p-dykes,  which,  initead 
of  being  more  easily  decomposed  than  the  surrounding  rock,  and  thus 
forming  chasms,  as  on  the  other  side  of  the  bay,  were  here  harder, 
and  80  stood  out  from  the  rest.* 

At  several  places  we  observed  terraces,  and  carried  two  of  them, 
at  various  heights,  but  preserving  their  relative  positions,  about  two 
miles,  to  the  Riv.  a  la  Chieime,  where  they  turned  up  the  valley  and 
extended  along  its  left  bank  as  far  as  we  could  see,  having  an  elevsr 
tion  of  about  two  hundred  feet.  Here,  according  to  intention,  we 
enctunped  at  sunset,  fifteen  miles  from  our  starting  place.  This 
river  is  deep,  and  about  ten  fathoms  wide,  umber-colored  as  usual, 
with  a  broad  ezpanaon  inside,  which,  with  the  wideness  of  the 
valley  and  the  scanty  growth  on  the  terraces  (doubtless  of  sand) 
forming  its  left  bank,  permitted  an  extensive  view  up  the  stream 
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skull,  with  two  shoulder-blades  and  some  vertebrae,  stuck  in  the 
crotch  of  a  tree.  The  jaws  were  very  neatly  bound  together  with 
wattapj  and  the  bones  painted  with  broad  stripes  of  black  and  ver- 
miUion.  Inside  of  the  skull  was  some  tobacco,  plugged  in  with  burch 
bark.  This  is  siud  to  be  a  common  token  of  an  Indian  grave,  mark- 
ing the  dead  as  a  brave  hunter.  On  the  bank  above  were  remains 
of  an  Indian  lodge. 

July  lOrt.— Very  cool  this  morning.  The  rocks  on  our  course 
uniformly  sloping  south-west  to  the  water,  in  consequence,  the  Profes- 
sor said,  of  glacial  action.  He  explained  that  in  order  to  form  satis- 
factory evidence  of  the  action  of  ice,  it  was  necessary  that  the  slopes 
and  the  rounding  and  scratching  of  the  surface  should  have  a  direo- 
tion  different  from  the  stratification  of  the  rock. 

We  passed  this  morning  several  mining  "  locations,"  indicated  by 
poles  set  up  on  the  rocks.  At  "  Les  Ecrits  "  were  rude  pictures  of 
canoes,  caribou,  horses,  snakes,  &c.,  cut  out  of  the  black  lichens,  on 
a  perpendicular  face  of  rock.  We  stopped  to  lunch  at  a  rocky  point 
forming  a  shelf  nearly  level  with  the  water,  which  was  thirty 
feet  deep  alongside.  To  this  the  canoes  were  moored  by  a  moun- 
tun-ash  sapling  at  head  and  stem,  the  small  end  tied  to  the 
canoe,  and  the  large  end  loaded  with  large  stones.  One  of  the  men 
shot  a  spruce  partridge,  (^Tetrao  canadensis j")  the  first  we  had  seen, 
though  they  are  said  to  be  abundant  here. 

I  climbed  up  the  point,  and  on  the  top  entered  a  thick  growth  of 
shrubs,  Labrador  tea,  and  various  species  of  Yaccinium.  The  whole 
sur&ce  of  the  ground  was  covered  with  rich  green  moss  (^Sphagnum)  ^ 
spreading  over  the  loose  rocks  a  uniform  velvet  carpet,  into  which 
I  several  times  sunk  to  my  middle.  Larches  began  to  appear.  The 
woods  much  like  those  of  northern  New  England,  except  the  prom- 
inence of  the  lichens  and  mosses  here,  and  the  smaller  size  of  the 
trees.  Contrary  to  my  expectation,  and  to  what  had  been  told  me  of 
the  country,  the  forests  are  not  remarkably  dense,  and  there  is  rarely 
any  diflBculty  in  penetrating,  except  in  the  cedar  swamps.  The 
ground  is  generally  rough,  since  it  is,  in  fact,  the  broken  slope  of  the 
lake  shore.  We  never  penetrated  far  into  the  interior,  which  is  said 
to  be  in  general  thinly  wooded.  The  most  stinking  feature  of  these 
woods  is  their  stillness  and  loneliness,  though  as  to  this  the  season  must 
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be  taken  into  account.  Even  in  MaflBachuBetts,  in  July  and  Angnst, 
tttere  are  comparatiTely  few  birds  to  be  eeen  or  heard,  tuid  trarel- 
lerB,  among  otiiera  Prince  Max  of  Neuwied,  (who  is  a  o^nralist  to 
boot,)  bave  founded  on  this  &ct  ver;  false  concluMooB  as  to  the 
scarcity  of  birds  in  the  United  States.  The  truth  is  that  owing  per- 
haps to  the  absence  of  marked  climatic  divisions,  the  birds  of  this 
countrj  extend  their  migration  very  far,  bo  that  any  such  comparison 
should  be  made  in  spring  or  fall.  Then  much  allowance  must  be 
made  for  the  change  wrought  by  civilization.  Birds  and  animals 
(except  the  camirorous  ones,)  always  increase  about  settlements ; 
a  well-known  fact  which  our  experience  confirmed,  for  abont  Uie  posts, 
and  at  the  Sault,  both  were  always  more  numerous  than  elsewhere. 
In  Chicago,  a  few  years  ago,  a  gentleman  told  me  that  the  gronse 
and  cinuls  had  increased  in  that  neighborhood  eight-fold  within  his 
recollectioa ;  I  myself  saw  numbers  of  quuls  in  the  m^n  street  and 
on  the  houses,  and  was  assured  that  they  sometimes  entered  the  shops. 
The  cause  is  simply  the  increase  of  food.  Eren  deer  continue  to 
increase  for  some  time  about  settlements. 

The  shore  now  became  higher  and  more  prccipitouB,  until  at  Les 
Ecourts,  marked  on  Bayfield's  chart,  "  no  landing  for  boats,"  ^e 
cli%  of  »enite  rose  to  the  height  of  eight  hundred  feet  above  l^e 
lake.  Bere  were  swarms  of  swallows,  and  a  pair  of  sparrow-hawks, 
the  invariable  inhabitants  of  these  clil&.  Michipicotin  Island  was  now 
plainly  visible  to  the  south,  distant  about  ten  miles.  We  had  intended 
to  take  it  on  onr  way,  but  decided  to  put  this  off  until  our  return. 

The  sunset  was  beautiful,  but  autumnal ;  the  clouds  in  largo  well- 
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was  strewn  with  lichens,  in  large  tufte  or  clods,  often  eight  to  ten 
inches  deep  bj  eighteen  inches  to  two  feet  across  ;  a  few  armfuls  of 
this  made  a  very  comfortable  bed.  After  the  sunset  faded,  the 
moon  shone  out  brilliantly,  and  we  sat  on  the  edge  of  the  slope  talk- 
ing of  many  things,  long  after  our  men  were  snoring  comfortably 
under  tiie  shelter  of  the  canoes  below. 

July  \lih. — Daylight  showed  us  that  our  plateau  was  a  niche  cut 
in  the  rock,  which  rose  steeply  and  with  great  regularity  from  all 
sides,  firinged  and  covered  with  trees.  We  rounded  the  point  of 
Otter  Head,  so  called  from  an  upright  parallelogram  of  rock,  (hav- 
ing, however,  so  far  as  I  could  see,  no  particular  resemblance  to  the 
head  of  an  otter,)  resting  on  the  top  of  the  point,  and,  joining  the 
^^  Dancing  Feather  "  at  breakfast  time,  we  put  ashore  and  decided 
to  wut  for  the  bateau.  On  the  way  a  solitary  Indian,  excessively 
dirty  and  ragged,  came  off  in  his  canoe  to  sell  us  fish,  and  turned 
out  to  be  the  brother-inrlaw  of  one  of  our  men,  a  very  decent-look- 
ing Canadian  Frenchman. 

The  woods  here  also  carpeted  with  moss,  and  sprinkled  with  Linnsea 
and  bunch-berry  ;  here  also  we  found  very  few  flies,  and  began 
to  ^ve  some  credence  to  the  assertion  of  some  of  the  men,  that  they 
disappear  towards  the  end  of  this  month.  Perhaps  the  change  of 
temperature  may  render  them  sluggish,  for  we  had  now  crossed  the 
48th  degree  of  latitude,  and  the  greatest  heat  of  summer,  in  these 
northern  re^ons  coinciding  more  nearly  with  the  solstice,  was  now 
past. 

One  of  my  companions  and  myself  making  the  circuit  of  a  muddy 
pond,  formed  by  the  damming  up  of  a  small  stream  by  the  lake  beach, 
incautiously  attempted  to  return  through  a  patch  of  burnt  arbor 
vitaes.  It  is  difficult  to  persuade  one's  self  at  a  short  distance  that 
these  burnt  places  are  so  impracticable  as  they  really  are,  even  though 
one  may  have  had  full  experience  of  them  before.  You  can  see 
through  the  trees  every  where,  and  the  ground  is  plainly  visible 
among  the  stumps.  But  when  fairly  engaged,  you  find  the  fallen 
trunks  are  piled  together  in  such  wild  confusion  that  you  seldom  touch 
the  ground  at  all,  but  are  obliged  to  get  along  squirrel  fashion  (only 
not  so  quickly  and  easily),  by  climbing  and  jumping  from  one  log  to 
anotlier.    Moreover  the  effect  of  the  fire  is  not  at  all  uniform ;  some 
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of  the  wood,  without  mach  change  of  the  outside,  is  converted  into 
mere  punk,  bo  that  if  you  stop  on  it  you  are  precipitated  among  tbe 
charred  logs,  and  in  your  passage  made  feelingly  aware  that  many 
of  the  small  branches  and  ends  have  been  merely  sharpened  and 
hardened  by  it  into  spikes.  So  slow  and  laborious  was  our  progress 
that,  having  with  great  difficulty  made  my  way  to  the  edge  of  the 
pond,  I  waded  ^ong,  with  the  water  up  to  my  middle,  in  several 
inches  of  mud,  as  far  as  the  fallen  trees  would  allow,  rather  than  take 
to  the  bank.  We  were  about  twenty  minutes  in  making  less  than  a 
quarter  of  a  mile,  and  my  companion  assured  me  that  once  on.  the  south 
shore  of  the  lake  it  took  him  a  whole  day  of  hard  work  to  get  over 
seyen  miles  of  this  ground. 

The  shore  now  became  very  varied  and  broken ;  not  very  abrupt,  but 
rounded  hills  and  points  of  considerable  size  coming  successively  in 
sight,  and  on  the  water-side  numerous  picturesque  wooded  islets  of 
granite,  with  abrupt  faces  towards  the  south,  and  polished  and  round- 
ed slopes  northward.  Wide  trap^iykea  in  the  reddish  sienite  rock 
all  ground  down  to  an  even  surface.  The  wind  blew  in  pu%  from 
the  N.  W.,  alternating  with  dead  calms.  The  fluctuation  of  temper- 
ature was  astonbhing.  So  long  as  it  was  calm,  the  unclouded  sun 
heat  down  upon  us  with  all  the  fervor  of  our  own  July,  but  the  mo- 
ment the  wind  sprung  up  it  was  October. 

Evening  coming  on,  the  bateau  and  the  "  Dancing  Feather"  en- 
camped, but  we  in  the  other  two  canoes  decided  to  keep  on  to  the  Pic 
(Peek) ,  which  was  ouly  ten  miles  off.  Not  that  we  were  particularly 
m,  but  Living  hitlierto  talten  the  journey  rather  loisurely 
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objects  discernible  except  some  Indians  and  their  dogs,  and  the  indis- 
tinct forms  of  their  lodges  on  the  beach. 

July  12tA. — Before  we  were  stirring  this  morning,  our  friends  of 
the  "  Dancing  Feather"  made  their  appearance,  and  we  learned  to 
our  surprise  that  they  had  been  encamped  for  some  time  and' had 
already  finished  their  breakfast.  The  fact  was  their  voyageurs  were 
a  little  pqued  at  our  having  pushed  on  ahead  of  them,  and  were 
resolved  we  should  not  gain  any  advantage  by  it.  So  getting  up 
very  early  they,  came  up  with  all  speed,  and  silently  passing  the  spot 
where  we  were  encamped,  pitched  their  tent  at  some  distance  beyond, 
and  made  haste  to  get  breakfast  before  we  were  up. 

The  Pic  is  a  post  of  the  Hudson's  Bay  Company ;  the  smallest 
of  the  three  on  the  lake* ;  the  name  is  derived  not  as  we  at  first 
supposed,  from  the  pointed  hill^  across  the  river,  but  from  an  Indian 
word,  Peek  or  Neepeek^  signifying,  I  believe,  "  dirty  water."  The 
same  word  occurs  in  Neepeegon.  It  is  situated  near  the  mouth  of  a 
rather  slugpsh  stream  of  turbid,  brown  water,  about  two  hundred 
and  fifty  yards  broad,  flowing  through  a  valley,  wide  near  its  mouth 
and  narrowing  higher  up,  apparently  a  delta  of  the  river.  There 
are  considerable  falls  at  some  distance  up  the  river.  A  sand-bar,  on 
which  there  are  six  feet  of  water,  extends  across  its  mouth,  and  par- 
ticularly on  the  northern  side  there  is  a  very  broad  beach  of  white 
sand,  like  that  of  the  sea-shore,  drifted  into  hills,  and  at  the  top  of 
the  beach  into  a  high  ridge  or  dune,  like  that  at  Michipicotin,  but  ' 
smaller,  whence  there  is  a  steep  descent  into  the  pitch-pine  woods 
behind  the  post.     Near  the  beach  is  a  remarkable  dyke  of  pitchstone.    • 

The  establishment  consists  of  a  number  of  whitewashed  red-trimmed 
buildings  of  one  story,  like  the  fishermen's  cottages  of  our  coast,  rang- 
ed round  a  hollow  square  and  surrounded  by  a  high  palisade.     The 

*  The  foUowing  lists  of  the  fiirs  obtained  for  the  two  last  years,  as  giTcn  by  Mr. 
Beggs  to  one  of  the  gentlemen  who  remained  behind  here,  may  be  of  some  value  as  an 
indication  of  the  relatiye  abundance  of  the  different  species: — 1847, — bears,  21,  beavers, 

125,  lynxes,  237,  fishers,  83,  cross  foxes,  6,  red  do.,  18,  silver  do., 3,  martins,  710,  minks, 
297,  musk-rats,  2,4dO,  otters,  137,  wolverine,  1,  ermines,  32. — 1848, — ^bears,  20,  beavers, 

126,  lynxes,  61,  fishers,  66,  red  foxes,  6;  white  foxes,  6,  martins,  1,167,  minks,  402, 
musk-rats,  l,9d9,  otters,  179,  ermines,  118.  The  inverse  proportions  of  lynxes  and  mar- 
tins confirm  what  Mr.  Swanston  said.  It  is  to  be  observed  that  the  number  of  hunters 
is  much  smaller  here  than  at  either  of  the  other  posts. 
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ground  inside  of  thia  oonrty&rd  is  covered  with  plank,  and  a  plank 
road,  also  enclosed  by  a  paliaade,  leads  up  the  slope  from  the  rirer 
to  the  gate-vaj,  which  is  surmounted  by  a  sort  of  barbican. 

July  IZih. — There  was  s  dense  mist  and  an  easterly  wind  this 
morning,  much  like  one  of  our  chilly  sea-foge.  This  was  the  first  in- 
stance of  fog  after  sunrise  we  had  met  with  on  the  lake,  though  it  was 
often  foggy  early  in  the  morning.  The  fur  was  never  colder  tiian  the 
water,  so  that  condensation  could  take  place  only  when  the  saturated 
atmosphere  was  cooled  by  the  lake,  unresisted  by  the  action  of  the 
sun,  that  is,  before  sunrise.  That  the  ur  was  full  of  mobtnre 
seemed  to  be  shown  by  tjie  fact  that  we  could  often  see  our  breath 
when  the  air  was  by  no  means  cold,  the  atmosphere  being  so  charged 
with  moisture  as  to  raise  the  dew  point,  or  degree  of  temperature  at 
which  the  vapor  becomes  visible,  unusually  high. 

The  pitch-pine  woods  behind  the  pqst  had  been  bomt  over,  and 
the  trees,  though  yet  standing,  were  mostly  dead,  affording  food  for 
myriads  of  wood-beetles,  (^Monohamut  aeiUellana,')  whose  creaking 
resounded  on  all  sides.  These  in  their  turn  were  fed  upon  by  the 
Canada  jays,  and  by  two  rare  species  of  woodpeckers,  (/*.  arcticut, 
and  F.  Atrratus.)  The  areticus  in  particular  was  very  abundant 
and  noisy,  having  a  shrill,  startling  cry. 

The  Professor  got  a  number  of  fishes,  among  others  a  brilliant 
green  pickerel,  a  new  species.  A  sturgeon  was  caught  in  the  river 
opposite  our  tent,  in  a  net  helon^ng  to  one  of  the  Indians,  who  dis- 
patehed  him  after  some  contest,  with  a  fish'^pear.  Prof.  Agaasii  re- 
■  quested  me  to  make  a  sketch  of  this  fish,  which  was  some  four  orfive 
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with  a  feyerish  attack  ever  since  Mica  Bay,  and  was  now  pro- 
nounced by  the  medical  men  too  ill  to  proceed.  Fortunately  we  were 
able  to  leave  him  in  good  hands.  One  of  the  party  volunteered  to 
stay  with  him,  and  Mr.  and  Mrs.  Beggs  gave  him  the  best  accommo- 
daticm  the  post  aflforded. 

This  was  the  only  case  of  sickness  during  our  excursion,  although 
the  mode  of  life  was  quite  new  to  most  of  us,  and  some  degree  of  hard- 
ship was  anticipated.  But  speaking  for  myself,  the  only  serious  in* 
ccmvenience  was  the  scorching  heat  of  the  sun,  which  severely  blis- 
tered the  skin  wherever  exposed. 

Our  course  this  forenoon  fortunately  lay  through  a  labyrinth  of 
islands,  by  which  we  avoided  the  force  of  the  wind  somewhat.  Just 
after  leaving  the  Pic  we  passed  through  a  rivei^like  channel,  about 
fifteen  feet  wide,  the  steep  sides  of  which  were  deeply  scored  in  a  di- 
rection diagonal  to  the  chasm,  showing,  the  Prof,  siud,  that  the  body 
by  which  the  marks  were  made,  had  a  momentum  sufficient  to  disre- 
gard the  shape  of  the  ground  over  which  it  passed.  The  striae  here- 
abouts were  inclined  at  an  angle  of  39""  with  the  surface  of  the 
water. 

We  stopped  for  lunch  on  a  point  covered  with  Vaceinium  vligiruh 
ncm,  and  similar  shrubs.  The  slimy  water-plants  floating  along  this 
point  were  filled  with  astonishing  numbers  of  drowned  insects,  and 
many  fine  specimens  were  obtained.  From  here  it  was  neces- 
sary to  make  a  traverse  of  some  three  or  four  miles  with  quite  as 
much  wind  as  we  could  stand  up  to.  This  brought  us  into  a  cluster 
of  islets  abreast  of  Pic  Island,  a  fine  bold  peak  seven  or  eight  hun- 
dred feet  high,  stretching  off  into  a  rocky  ridge.  The  whole  skeleton 
and  structure  of  the  peak  were  distinctly  visible,  from  the  effects  of 
a  fire  that  had  streamed  up  the  side  of  the  mountain  from  a  cove 
on  the  north,  where  there  is  a  camping-ground.  The  Indians  and 
voyageurs  in  their  carelessness  and  wantonness  allow  their  camp-fires 
to  extend  into  the  woods,  which  on  these  rocky  slopes  are  dry  and 
inflammable.  The  consequence  is  that  the  foliage  of  the  trees  being 
destroyed  and  their  roots  killed,  they  no  longer  hold  together  the  soil, 
and  it  is  accordingly  swept  off  by  the  next  rains,  leavbg  a  clean  sur^ 
fitce  of  white,  calcined  rock  for  Nature  to  cover  again  in  the  course 

of  ages,  by  the  slow  succession  of  lichens,  shrubs  and  trees. 

6 
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Wlule  pasnng  this  island,  two  canoes  came  is  sight  &om  the  op- 
poeite  direcljon,  evident);  making  a  wide  traverse  for  the  Pic.  They 
passed  rapidly  along  under  sul  too  &r  off  to  be  spoken,  bnt  we  had 
no  doubt  that  it  was  Gov.  Simpson  of  the  Hudson's  Bay  Company, 
who  was  expected  at  the  Pic  on  his  annual  tour.  We  afterwards 
learned  that  this  conjecture  was  correct,  and  that  he  arrived  about 
ei^t  o'clock  that  evening,  thus  making  in  three  hours  (for  it  was 
about  five  when  we  passed  them,}  what  we  had  taken  all  day  for. 

The  Governor  is  much  noted  for  his  rapid  travelling.  On  one 
occasion  he  is  sdd  to  have  dined  one  day  at  the  Sault,  and  break- 
fiisted  the  next  at  Michipicotin,  a  distance  of  one  hundred  and  twenty 
miles.  We  encamped  tlua  evening  on  a  most  picturesque  rooky  islet 
near  the  shore,  where  we  slept  on  natural  beds  of  solid.mo39  and 
huckleberry  bushes,  a  foot  deep. 

July  \bth. — Rain  early  this  morning,  but  cleared  away  cold,  with 
an  autumnal  sky  and  high  wind.  We  passed  the  Slate  Islands,  high 
and  blue,  at  the  distance  of  seven  or  eight  miles,  and  ran  into  a 
cove,  at  the  bottom  of  which  opened  what  seemed  to  be  a  well-ordered 
lawn,  with  balsam  firs  and  larches  judiciously  disposed  at  intervals. 
In  landing,  the  rich  green  grass  turned  out  to  be  bear-beny,  and 
the  soil  mere  sand,  which  the  hear-berry  loves,  but  which  accounted 
for  the  scantiness  of  trees. 

The  woods  were  crossed  and  recroseed  in  every  direction  by  rabbit 
(or  ra&er  hare)  paths,  and  we  saw  some  tr^  that  some  of  us  fen- 
ded might  be  caribous',  with  many  tracks  of  a  dog  or  wolf.  Caribous 
are  found  all  through  this  region,  but  not  in  great  abundance.    An 


NABaATIYB.  75 

the  flames  to  seize  upon  each  firesh  •  tree,  winding  round  it  like  ser- 
pents, crackling  and  roshing  fiiriouslj  ihroagh  its  branches  to  the 
top,  until  every  fragment  of  dry  bark,  lichen,  &c.,  was  consumed. 
The  fire  seems  too  dainty  to  take  the  more  solid  parts,  and  so,  for 
instance,  the  bunch  of  upright  cones  at  the  top  of  the  balsams,  re- 
mains distinguishable  in  the  forest  as  a  blackened  tuft.  Our  beautiful 
bearberry  ^wn  looked  now  more  like  a  peat-bog.  When  we  left, 
the  fire  was  in  full  progress,  and  was  probably  stayed  only  by  a 
swamp  beyond. 

Nature,  however,  generally  provides  that  no  land  that  can  be  of 
much  value  to  man  shall  be  subject  to  this  fate,  for  the  heavily-tim- 
bered (and  thus  fertile)  land  of  these  latitudes  is  mostly  too  wet  to 
bum,  except  the  solitary  birches,  which  if  you  set  a  torch  to  them, 
go  off  like  rockets,  but  do  not  set  fire  to  the  other  trees. 

We  passed  terraces  several  times  to-day,  and  in  one  place  in  par- 
ticular, on  a  grand  scale  at  the  bottom  of  a  bay,  forming  a  series  of 
vast  unbroken  arcs  of  about  a  mile  chord,  ascending  one  above  the 
other  to  the  height  of  several  hundred  feet,  and,  from  the  scantiness 
of  the  vegetation,  evidently  composed  of  sand. 

Camped  on  a  beach  of  coarse,  dark  sand,  under  a  high  abrupt  prom- 
ontory, enclosing  it  with  precipitous  walls.  Among  the  rocks  in  our 
neighborhood  were  discovered  veins  of  copper,  suggesting  to  the  Pro- 
fessor some  remarks,  which  he  illustrated  on  his  black  canvas, 
pinned  against  the  side  of  his  tent : 

"  Veins  are  formed  sometimes  by  the  cracking  of  igneous  rocks  as  they 
oool ;  sometimes  also  by  the  subsidence  of  strata ;  cracks  being  formed,  are 
filled  firom  the  melted  mass  below,  pressed  upon  by  sinking  strata  and 
thus  forced  upwards,  or  thrown  up  by  other  causes.  The  injected  mass, 
even  though  originally  the  same  as  that  into  which  it  penetrates,  may  yet  pro- 
duce a  vein  of  a  different  character,  from  the  difference  of  cooling.  Where 
the  injected  mass  is  very  great  it  alters  the  surrounding  rock,  more  or  less 
in  proportion  to  its  vicinity  to  the  melted  substance.  In  these  metamorphic 
rocks,  as  they  are  called,  such  as  we  have  seen  in  great  abundance 
throughout  our  passage  along  the  lake  shore,  there  is  accordingly  the 
greatest  variety  of  character,  and  one  species  of  rock  passes  into  another  by 
so  many  intermediate  forms  that  it  is  often  difBcult  to  say  what  name  should 
be  ^ven  to  it,  the  rock,  originally  sandstone,  perhaps,  with  various  admix- 
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tnrea,  bemg  changed  into  nenite  or  porphyry,  or  into  rocA  paitekiiig  in 
Tsrious  degrees  of  the  characters  of  both,  by  the  influenoe  of  large  Teins  of 
me1t«d  matenala.  Metallic  veins  are  Bometiniea  fonned  in  t^  same  way, 
by  injection,  and  tfaey  also  in  the  same  manner  modify  the  snmaDding  rook, 
aa  in  the  instance  before  na.  Sometimes,  also,  they  are  fonned  by  sublima- 
tion into  crevices,  or  by  eleotro-magnotic  action,  causing  an  inteiobange  of 
particles  between  TariooB  parts  of  the  rock." 

t^uJ^^16^. — Early  this  forenoon  the  Island  of  St.  Ignace.  &{>■ 
peared  looming  up  in  the  distance  We  passed  the  "  Fetits 
Ecrita,"  a  rock  ornamented  with  representatioDB  of  various  wor 
msia,  canoes  full  of  men,  &c.,  together  with  various  fabulous  mon- 
sters, SQch  aa  snakes  with  wings,  and  the  like,  cut  out  of  the 
lichens ;  the  work  of  the  Indians,  or  perhaps  of  stray  nuners  or  search- 
ers for  copper,  who,  as  appeared  by  dates  and  iiutials,  have  adopted 
from  them  this  mode  of  attracting  the  attention  of  the  passer-by. 
These  jnctures  were  of  varioos  dates,  as  was  shown  by  &e  various  de- 
grees of  distinctness,  as  the  rock  was  eitlier  qmte  laid  bare,  or  tlie  black 
lichens  had  more  or  less  completely  recovered  possesaon  of  it.  We 
now  entered  the  vast  archipelago  of  islands  occapymg  the  whole 
N.  W.  comer  of  the  lake,  as  far  as  Pigeon  River,  a  distance  of  about 
two  and  a  half  degrees  of  lon^tude,m.:  from  87°  30'  to  90°  W. 
It  is  difficult  to  convey  any  notion  of  the  vast  number  of  islets  uid 
rocks  in  this  part  of  the  lake.  Gapt.  Bayfield  in  his  (unpublished) 
chart  of  Lake  Huron,  is  s^d  to  have  laid  down  thirty-^  thousand 
islands,  on  twen^  thousand  of  which  he  has  landed ;  the  number  in 
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He  was  a  huge  fellow,  with  a  great  head,  covered  with  dishevelled  hair, 
jet  not  ill-shapen,  and  having  something  of  the  picturesqueness  of  a 
bowlder  of  granite.  The  woman  had  on  a  sort  of  cloak  of  white  hare- 
skins,  with  a  hood  attached,  which  was  drawn  up  over  her  head.  Some- 
body gave  the  man  a  cigar,  and  showed  him  which  end  to  put  into  his 
*  mouth  and  how  to  light  it,  which  he  did,  and  smoked  away  very  clev- 
erly. Signs  were  made  to  him  to  ^ve  the  woman  a  puff,  but  she  un- 
luckily put  the  lighted  end  into  her  mouth,  and  after  that  good- 
naturedly  but  firmly  declined  to  have  anything  to  do  with  these  new- 
£Emgled  pipes. 

The  wind  meantime  had  risen,  and  coming  out  from  the  lee  of  the 
islands  into  an  open  bay,  we  found  the  head  wind  and  sea  too  strong 
to  be  contended  with,  and  so  put  back  into  a  cove,  the  entrance  of 
which  we  had  just  passed.  Passing  through  a  narrow  strait  we  came 
into  a  quiet  bay  that  seemed  like  a  land-locked  lagoon,  but  was  in 
fact  separated  &om  the  lake  only  by  a  couple  of  islands.  The  sides 
of  the  cove  rose  steeply  from  the  water's  edge  with  only  a  narrow 
circlet  of  sand  between  the  water  and  the  trees,  in  some  places  hardly 
leaving  room  to  pass  outside.  Thus  protected,  the  little  bay,  with  its 
fringe  of  birches  and  arbor-vita^,  as  unruffled  as  some  inland  pool  of 
a  still  September  afternoon,  presented  a  strong  contrast  with  the 
turbulence  of  the  weather  without.  I  climbed  up  the  steep  bank, 
which  was  everywhere  covered  with  deep  beds  of  moss,  and  penetra- 
ted with  some  difficulty  to  the  outside  of  t;he  island,  for  an  island  it 
was,  and  the  reader  must  understand  that  at  the  ^'  Petits  Ecrits"  we 
quitted  the  shore,  which  here  trends  to  the  northward,  and  pursued 
a  westerly  course  among  the  almost  continuous  islands,  intending  to 
pass  outside  of  St.  Ignace. 

The  spruce  woods  here  wore  very  dense,  and  encumbered  with 
fallen  birch  trunks,  as  if  the  spruces  had  usurped  the  place  of  a 
birch  forest.  Part  way  a  sort  of  path  was  broken,  and  fresh  tracks 
of  some  large  animal,  sinking  a  foot  deep  into  the  moss ;  —  prob- 
ably a  lynx,  as  they  abound  here.  Hare  tracks  in  all  directions., 
Snares  were  set  in  the  evening,  and  two  hares  caught.  The  method 
of  setting  these  snares,  which  is  extensively  practised  by  the  Indians, 
is  this.  A  well-frequented  hare-path  being  selected,  is  blocked  up 
by  a  fence  of  sticks,  leaving  only  a  narrow  passage  over  which,  a 
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with  a  crib  for  sleeping  inside,  and  ^^  D()uglass'  Hotel"  written  on 
a  board  by  the  door.  This  was  one  of  the  many  places  (there  are 
several  on  this  island),  where  works  were  commenced  without  any 
proper  exploration  of  the  ground,  the  only  indication  of  ore  being 
some  veins  of  calc-spar,  which  by  a  too  hasty  induction  was  sup- 
posed to  be  a  sure  sign  of  copper.  Small  quantities  of  native  copper 
were  found,  but  not  sufficient  to  pay  for  the  trouble  of  getting  it. 

After  breakfast,  the  weather  being  &vorable  it  was  decided  to  make 
the  ascent,  and  we  started  accordingly,  taking  a  narrow  gorge  that 
one  of  the  men,  who  acted  as  guide,  said  led  to  the  peak  ;  but  stop- 
ping behind  for  a  moment,  I  lost  the  party,  and  could  not  distinguish 
the  trail  amid  the  multitude  of  hare-tracks  through  the  woods.  I 
shouted,  and  was  answered  repeatedly,  but  the  voices  were  so  echoed 
back  and  forth  in  the  narrow  valley,  that  I  could  not  make  out  their 
direction,  and  went  back  to  the  camp. 

In  the  afternoon  they  returned,  reporting  a  very  fatiguing  climb, 
ihe  barometer  broken,  and  the  flies  very  troublesome.  The  black  fly 
is  fond  of  high  and  dry  situations,  and  is  always  found  in  greater  num- 
bers about  the  top  of  a  hill  than  at  the  foot.  They  had  ascended  the 
peak,  however,  and  christened  it  Mount  Cambridge,  in  case  it  had 
not  ahready  been  named.  The  summit  was  steep  and  rocky,  the 
rocks  polished  and  scratched  to  the  top.  Contrary  to  expectation 
they  found  no  change  whatever  in  the  vegetation. 

The  woods  here  were  filled  with  Linnaea,  and  several  species  of 
Pyrola.     We  left  at  five  o'clock,  passing  outside  of  the  island. 

St.  Ignace  seems  to  be  a  collection  of  peaks,  and  in  the  middle  a 
long  interrupted  ridge,  that  seemed  still  higher  than  Mt.  Cambridge. 
We  encamped  this  evening  on  a  long  narrow  island  lying  north  and 
south,  consisting  of  two  beaches  meeting  in  a  ridge  in  the  middle, 
and  composed  of  large  angular  fragments  of  porphyry  with  only  the 
comers  worn  off.  Each  side  of  the  island  was  ploughed  from  one 
end  to  the  other  with  furrows  a  foot  or  more  in  depth,  parallel  to  the 
water.  The  stones  were  covered  with  great  clods  of  lichen,  and  a 
few  mountain-ashes  and  spruces  grew  along  the  dividing  ridge. 

July  18tA. — Started  at  sunrise  with  our  India-rubber  cloth  for  a 
saO,  the  wind  being  for  once  &vorable.  In  rounding  the  end  of 
the  island  we  found  furrows  like  those  above  described,  but  at  right 
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uiglefl  mth  tbem,  running  acroBS  the  end  of  tlie  island.  Oar  conise 
lay  tiawi^  long  rirer-like  chanDek,  ibrmed  bj  parsUel  series  of  rocks 
and  islets.  Kear  evening  we  passed  a  number  of  Indian  lodges  clus- 
tered on  an  island,  vith  the  usual  number  of  barking  dogs  and  squalid 
children,  and  hoped  to  get  fish  from  them,  but  they  had  none  except 
dried,  which  is  tough  and  tasteless,  in  texture  and  E^^aranoe  some- 
what resembUng  parchment. 

In  the  lugbt  it  blew  bard  from  the  westward,  and  we  waked  up  in 
some  anxiety  lest  our  tent  should  be  cap^zed,  but  John  was  already 
OD  hand  and  secured  it. 

Jul;/  19th. — ^Detmned  here  by  the  violence  of  the  wind  (digradi, 
the  Toyageurs  call  it,)  until  about  three  P.M.,  when  we  pushed  on 
past  Pcnnt  Porphyry,  and  encamped  in  a  deep  narrow  bay  to  the 
northward,  stopping  on  the  way  to  examine  an  interesting  locality 
where  altered  red  sandstone  and  trap  were  seen  in  close  contact. 

In  the  sandstone  were  ripple-marks  and  cracks,  such  as  one  sees 
in  a  dry  mud-flat.  The  surface  in  many  places  had  an  oily  smooth- 
ness, and  in  looking  down  upon  it  one  might  eamly  have  taken  it  for 
a  bed  of  red  mud  just  left  dry. 

This  cove  was  evidently  a  fovorite  cam{aDg-groand,  &om  the  marks 
of  recent  fires,  and  the  large  number  of  lodge-poles  on  the  bank. 
Near  the  water's  edge  was  a  quantity  of  spruce  bark,  saddled  in 
sheets  one  over  the  other  on  a  horiiontal  stick,  like  the  roof  of  a 
house.  We  at  first  took  it  for  a  grave,  but  it  afterwards  appeared 
that  it  was  only  the  bark-covering  for  the  lodges,  thus  disposed  in 
order  to  keep  it  sound.      It  runed  hard  in  the  ni^t,  with  thunder 
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the  face  of  the  yerdcal  wall  of  basalt-like  colmnDS  rifling  out  of  the 
forest  that  clings  about  its  base  and  sides.  Near  at  hand,  the  hori- 
zontal lines  disappear,  being  in  fact  rather  suggested  than  clearly 
made  out,  and  only  the  vertical  chasms  are  seen.  As  we  passed  the 
end  of  the  cape  we  found  the  ridge  narrow  and  precipitous  on  both 
sides,  forming  a  wall  across  the  mouth  of  Thunder  Bay.  Another 
fragment  of  this  wall  we  had  in  tiie  southern  ridge  of  Pie  Island, 
on  our  left.  It  is  continued  by  the  hi^,  narrow  islands  l>eyond, 
and  repeated  in  the  parallel  ridges  of  Isle  Boyale. 

We  stopped  to  lunch  at  Hare  Island,  a  little  bit  of  gravel  with 
few  stunted  spruces,  but  covered  with  grass  and  an  abundance  of 
flowers.  We  now  had  before  us  a  traverse  of  about  fourteen  miles 
to  Fort  William,  the  white  buildings  of  which  were  visible  anud  the 
dark  swamp  across  the  bay. 

The  wind  was  riang,  but  we  set  off,  and  the  boats  were  soon  far 
apart.  Our  canoe  and  the  Professor's  made  for  the  southernmost 
entrance  of  the  river  on  which  the  post  stands,  as  the  nearest,  and 
were  glad  to  escape  into  quiet  water  from  the  rough  waves  of  the  bay, 
several  of  which  found  their  way  into  our  boat  in  spite  of  all  Henry's 
care  and  skill.  The  entrance  of  the  river  is  wide  and  shallow,  en- 
closing a  large  delta,  cut  through  the  middle  by  the  stream,  so  that 
the  river  has  in  fact  ^iree  mouths,  the  northern  and  southern  ones 
some  two  or  three  miles  apart.  Some  distance  outside  the  mouth 
the  water  became  very  shoal,  and  islands  were  forming,  on  which  a 
few  willows  had  akeady  taken  root. 

The  river-water  is  of  the  usual  dark  brown,  and  tolerably  clear. 
The  banks  swampy,  densely  wooded,  and  lined  with  water-plants, 
among  others  the  elegant  heads  of  the  sagittaria,  also  nuphar,  equi- 
setum,  bull-rushes,  &c.  Such  was  the  luxuriance  of  the  vegetation, 
that  it  reminded  one  of  a  swamp  in  the  tropics,  rather  than  of  a 
northern  river. 

The  name  of  Fort,  applied  to  this  post  of  the  Hudson's  Bay  Com- 
pany, dates  from  the  old  days  of  the  Northwest  Company,  (to  whom 
it  formerly  belonged,)  and  their  quarrels  with  the  Hudson's  Bay. 
At  that  time  the  place  was  strong  enough  to  induce  Lord  Selkirk, 
who  came  up  witii  hostile  intent,  to  take  the  trouble  to  bring  with 
him  a  field-piece,  which  he  planted  on  the  opposite  bank  of  the  river. 
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to  make  them  open  their  doors.  Id  those  days  a  grand  annual  conn- 
^  of  the  company  was  held  here,  and  we  hear  traditioDS  of  banqueta, 
and  crowds  of  clerks,  and  armies  of  hangers^n  of  aU  kinds.  But  all 
Hub  has  now  cUsappeared.  The  trade  has  fallen  off,  the  gross  re- 
ceipts being  DOW,  tiiej  say,  only  about  X600  per  aoaum ;  and  more- 
orer  the  Northwest  is  merged  in  its  old  rival,  and  all  tiu»e  troables  at 
an  end,  bo  that  although  the  court-yard  is  surrounded  with  a  palisade, 
and  there  is  a  barbican  gate-way,  aa  at  the  I^c,  yet  these  fortifications 
are  not  very  fonmdable  at  present ;  the  old  blockhouse  behind  is 
&lling  to  pieces,  and  the  banqueting  ball  has  probably  been  burnt  up 
for  firewood,  at  least,  we  saw  not^g  there  that  looked  like  it. 
Even  the  little  fiowe^garden  opening  out  of  the  stone-paved  court- 
yard was  overgrown  with  weeds. 

The  general  arrangement  here  is  much  the  same  as  at  the  other 
poets,  only  the  soil  (a  yellowish  sandy  loam)  being  better,  and  the 
climate  less  severe,  the  cultivated  groond  is  more  extensive,  and 
they  have  a  herd  of  some  thirty  cows.  Sheep  also  are  kept  here, 
and  several  of  &e  dogs  were  in  disgrace,  with  heavy  clogs  fiistened 
to  their  necks,  for  sheep^tealing.  As  the  pasturage  on  the  other 
ade  of  the  river  is  much  better  than  about  ^e  Fort,  these  cows  »mm 
acroat  regularly  every  morning  and  back  in  die  evening,  a  distance 
of  two  or  three  hundred  yards.  I  was  much  surprised,  the  morning 
after  our  arrival,  when  the  cattle  were  let  out  of  the  yard,  to  see  a 
cow  walk  down  and  deliberately  take  to  the  wator,  of  her  own  accord, 
the  whole  drove  foUowing  her,  swimming  with  only  their  noses,  horns 
taxi  tfuls  showing  above  water.     An  evolution  so  out  of  the  usual 
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The  post  is  still  an  important  one,  as  being  the  portal  to  the  Red 
River  country,  Lake  Winnipeg,  and  the  north-west,  and  furnishes 
various  supplies  to  other  posts,  among  other  things,  of  canoes,  of 
which  some  seventy  or  eighty  were  lying  here  in  store.  It  stands 
on  the  left  bank  of  the  northern  mouth  of  the  river  Kaministiquia, 
about  half  a  mQe  from  the  lake.  Outside,  close  to  the  water,  are  the 
log-cabins  of  the  Canadians  attached  to  the  post,  and  on  the  plain 
across  the  river  the  birch-bark  lodges  of  the  Indian  hunters. 

Mr.  Mackenzie,  the  gentleman  in  charge,  received  us  very  kindly, 
and  handed  to  us  a  number  of  letters  and  newspapers  that  had  been 
forwarded  hither  firem  the  Sault,  by  the  propeller,  which  had  come 
up  the  south  shore  and  touched  at  Prince's  Location,  about  twenty 
miles  west  of  this. 

July  2\%t. —  Spent  the  day  here.  Wild  pigeons,  cross-bills,  and 
ravens  about  the  fort,  and  partridges  in  the  swamp.  Bathed  in  the 
river ;  the  bottom  muddy,  and  the  water  warm.  Mr.  M.  says  that 
before  a  gale  from  the  northward  the  river  falls  sometimes  eighteen 
inches  in  twenty-four  hours.  This  they  supposed  to  be  owing  to  a 
heaping  up  of  the  water  on  the  southern  shore  (where  these  gales 
usually  commence,)  by  the  wind,  causing  a  corresponding  depression 
on  this  side.  The  fact,  more  accurately  described  perhaps  as  a 
difference  of  atmospheric  pressure  on  the  two  sides  of  the  lake,  was 
afterwards  confirmed  by  several  persons.  We  decided  to  ascend  the 
river  as  fer  as  the  Kakabeka  (Kah-kdhbeka)  Falls,  twenty-five  miles, 
to-morrow.  Mr.  Mackenzie  kindly  offered  to  go  with  us,  and  fur- 
mshed  us  with  whatever  was  necessary  for  the  excursion. 

This  evening  our  men,  with  some  of  the  employes  of  the  post,  had 
a  dance  in  a  cabin  near  the  Fort.  The  music  consisted  of  a  squeak- 
ing fiddle,  and  none  of  the  fair  sex  honored  the  assemblage  with 
their  presence,  yet  they  stamped  away  half  the  night  with  the 
greatest  jollity. 

July  22d. — We  started  this  morning  accordingly,  in  three  canoes, 
Mr.  M.  following  after  in  a  little  cockleshell  about  a  dozen  feet  long. 
The  men  in  the  two  large  canoes  were  placed  two  on  a  seat  and  furnish- 
ed with  paddles  instead  of  oars,  and  there  was  a  good  deal  of  rivalry 
between  them  for  the  first  few  miles,  the  paddles  dipping  with  won- 
derful rapidity,  so  that  they  looked  like  a  row  of  tailors  sewing 


( 


84 


agUQst  time.  I  did  not  time  tlieir  stroke,  but  the  rate  muat  have 
been  upwards  of  sixty  dips  per  minute,  for  their  oonunoa  oar-etroke 
was  forty-five  per  minnte,  and  this  seemed  twice  as  quick. 

A  mile  or  two  up,  the  river  is  narrow  and  the  forest  closes  again 
npon  its  batiks,  which  are  s<nnewhat  higher ;  the  trees  larger  than 
any  we  had  seen  on  the  lake ;  at  first  mostly  aspens,  aflerwards 
spruce  and  elm.  Elve  or  sax  miles  up,  the  banks  lae  often  tliirty  or 
forty  feet  high,  and  in  some  places  broken  away,  showing  horizontal 
layers  of  yeUow,  sandy  loam,  occa«onslly  interrupted  by  sand  and 
by  narrow  beds  of  clay.  The  mar^  of  the  river  filled  with  sagittaria 
and  other  water-plants.  Mr.  M.  says  ducks  and  geese  are  very 
abundant  here  in  spring  and  fall.  At  present  tbere  were  only  a  few 
c  reek-sheldrakes. 

The  course  of  the  river  is  veiy  winding,  and  our  men  cut  off  half 
E^  mile  or  more  in  one  place,  by  making  a  portage  through  the  woods 
.  &om  one  bend  to  another.  They  carried  a  surprising  weight  of  lag- 
gage,  suspended  on  the  back  by  a  portage  strap,  a  broad  tbong  of 
leather  passed  across  the  forehead. 

For  the  distance  of  eleven  miles  the  current  ia  very  sluggish. 
Then  we  came  to  rapids,  where  it  was  thought  advisable  to  get  out 
and  make  our  way  by  land,  leaving  the  men  to  pole  the  canoes  up. 
We  disembarked  on  a  piece,  of  marshy  bottom-land,  covered  with  a 
fine  growth  of  elms.  After  proceeding  some  distance  throogh  rank 
grass  and  undergrowth,  we  came  to  the  bluff,  which  was  a  very  stiff 
fifteen  minutAs'  climb.  This  brought  us  on  to  a  table-land  covered 
principally  with  scrub-inne  (_P.  Bankmana,')  much  hke  our  com- 
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reembarked,  but  the  current  was  still  rapid ;  in  some  places  we 
estimated  it  at  six  miles  per  hour.  At  the  Decharge  des  Paresseux 
we  again  landed,  and  walked  up  some  hundred  yards  while  the  men 
pushed  the  boats  up  with  poles,  which  they  grasped  by  the  middle, 
using  the  ends  alternately  on  each  side. 

We  encamped  at  sunset,  climbing  up  a  steep  clay  bluff  to  an  open 
spot  above,  for  we  could  find  no  landing  on  a  level  with  the  water. 
Very  cold  in  the  evening,  silencing  the  swarms  of  musquitoes  that 
greeted  us  on  our  first  arrival. 

Jirfy  23<?. —  Very  cold  this  morning  also,  and  the  dew  heavy. 
Even  insdde  of  the  tent  some  of  the  blades  of  grass  were  hung  with 
dew-drops,  and  outside  every  thing  was  as  wet  as  if  from  a  smart 
shower.  Without  breakfasting  we  walked  through  the  dripping 
woods  to  the  Falls.  On  the  way  I  noticed  an  old  martin-trap,  made 
Hke  the  cvlhmg  of  our  woods,  viz.  the  butt  of  a  sapling  arranged  to 
fan  like  a  portcullis  across  the  mouth  of  a  hole  in  which  the  bait  is 
placed.  We  came  out  first  in  an  open  space,  bounded  by  a  broken 
cliff  of  slate-rock,  whence  we  could  hear,  but  not  see  the  cataract. 
The  river  here  flows  between  high  perpendicular  walls  of  rock,  and 
here  commences  the  Portage  de  la  Montague.  Following  up  the 
portage  path  about  a  quarter  of  a  nule,  we  struck  off  through  the  thick 
arbor-vit»  woods,  guided  by  the  roar  of  the  fall,  until  we  came  out 
on  an  open  grassy  bank  in  front  of  it,  and  so  near  that  we  were  drench- 
ed by  the  spray. 

From  where  we  stood  we  could  look  up  a  long  reach  of  the 
river,  down  which  the  stream  comes  foaming  over  a  shallow  bed, 
thrown  up  in  jets  of  spray,  like  the  rapids  at  Niagara.  At  the  brink 
the  stream  is  compressed,  and  tumbles  over  in  two  horseshoe-shaped 
falls,  diidded  in  the  middle  by  a  perpendicular  chinmey-like  mass  of 
rock  some  feet  square,  the  upper  part  of  which  has  been  partiy  turn- 
ed round  on*its  base.  The  entire  height  of  the  fall  is  about  one 
hundred  and  thirty  feet,  but  somewhat  filled  up  by  fragments  from 
above.    Its  breadth  is  about  a  hundred  and  fifty  yards. 

The  rock  is  clay-slate,  the  strata  dipping  two  or  three  degrees  south- 
ward, that  is,  from  the  fall.  Just  above  the  pitch,  the  slate  is  broken 
into  very  regular  steps,  and  the  same  structure  is  visible  in  the  face 
of  the  cascade  itself,  particularly  on  the  right,  from  the  broken  water 
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gives  the  appearance  of  two  horseshoes  joining  in  the  middle,  as  if 
two  separate  streams  had  happened  to  come  together  here.  This 
peculiar  conformation  throws  the  masses  of  water  together  in  the 
middle,  whence  they  are  thrown  up  agiun  by  the  resulting  force,  as  if 
shot  out  of  a  cannon.  The  turmoil  is  fiurther  increased  by  projecting 
rocks,  (perhaps  piles  of  firagments  from  above,)  which,  on  the  right 
particularly,  shoot  the  water  inwards  towards  the  centre,  at  right 
angles  with  the  course  of  the  river.  Then  the  sharp  projecting  shelves 
which  project,  especially  on  the  right  side,  through  the  falling  sheet, 
cause  a  succession  of  littie  falls/in  the  fiu;e  of  the  great  one. 

All  these  peculiarities  are  due  no  doubt  to  the  nature  of  the  rock, 
which,  dipping  slightly  firom  the  fsJl,  and  not  being  underlain  by  softer 
strata,  as  at  Niagara,  its  recession  is  not  regular,  but  depends  on  the 
accidental  dislodgment  of  blocks  on  the  edge,  by  firost,  collision  of 
ice,  &c.,  and  the  blocks  again,  when  fallen  are  not  so  readily  decom- 
posed or  removed.  Hence,  also,  the  shallowness  of  the  channel  below. 
Some  of  our  friends  who  meanwhile  had  been  exploring  above  the 
Falls,  reported  a  small  fall,  ten  or  fifteen  feet  in  height,  about  half 
a  mile  above,  where  the  slate  was  replaced  by  sienite. 

We  had  some  thought  of  proceeding  up  the  river  to  Dog  Lake, 
two  days'  journey  to  the  north.  But  our  men  grumbled  very  much 
at  the  thought  of  the  portages,  (one  of  which  from  its  destructive- 
ness  to  shoes  is  called  Knife,  (/r  Devil  Portage  ;)  then  our  canoes 
were  too  large  for  the  undertaking,  and  might  possibly  be  knocked 
to  pieces ;  so  we  concluded  to  give  that  up. 

July  2^th. — Last  night  was  warm  and  rainy,  and  we  started  down 
the  river  this  morning  in  a  drizzle.  We  stopped  at  the  clay^bank, 
above  which  we  had  encamped  before,  to  get  some  clay-stones, 
which  occur  here  in  abundance  at  the  water's  edge.  These  are 
nodules  of  clay,  some  soft,  others  of  the  hardness  of  chalk  or  harder, 
often  in  shapes  requiring  little  aid  of  the  knife  to  transform  them  into 
fantastic  images.  Capt.  Bayfield  says  the  bottom  of  Lake  Superior  is 
of  clay,  which  readily  indurates  on  exposure  to  the  air.* 

Kaministiquia,  according  to  our  native  authorities,  agnifies  ^^  the 
river  that  goes  far  about,"  which  this  river  certmly  does,  though  in 

•  Boachette's  British  DominionB  in  North  America,  I.,  127. 
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the  conrae  of  its  vindinga  it  presents  snch  ft  variety  of  beaatifitl 
scenes  of  oTerahadowing  forest,  that  we  did  not  grudge  the  delay. 
Two  or  three  miloB  down,  long  after  we  had  loBt  the  roar  of  the  Falls, 
it  eaddenly  came  to  ns  agun,  qmte  disdact^  and  nmniatakably, 
probably  owing  to  some  aluft  of  wind. 

This  valley  is  the  only  spot  we  saw  on  the  lake  that  seemed  at 
ftU  to  invite  coltivBtion ;  indeed,  if  we  except  the  posts,  afanost  the 
only  place  where  onltavatioa  seemed  posable.  The  better  quality 
of  the  soil  was  abondantly  manifest  in  the  size  of  the  forest  trees. 
The  cmmhling  banks  of  loam  and  sand  famished  abodes  to  large 
nnmbers  of  sand-martins  and  kingfishers.  We  were  seven  hours 
in  reaching  the  Fort,  and  found  our  compuiions  had  left  two  hours 
before. 


CHAPTER  III. 

FOET  WILLIAM  BACK  TO  THE  SAULT. 

JvXy  25^. — We  proposed  to  visit  the  copper-nune  at  Prince's 
Location,  on  the  shore  of  the  lake  about  twenty  miles  to  the  west- 
ward, and  thence  to  cross  to  Isle  Royale.  In  order  to  travel  more 
rapidly  we  sent  the  bateau  back  to  Point  Porphyry  to  await  our 
return,  and  proceeded  with  the  two  canoes  only. 

Starting  at  about  ten  o'clock,  we  found  the  wind  strong  ahead 
and  encamped  early  in  a  bay  about  fourteen  miles  from  the  Fort. 
On  the  way  we  passed  Pie  Island,  a  large  mountainous  island, 
80  called  &om  an  isolated  peak  on  the  west,  which  bears  a  strong 
resemblance,  not  at  all  to  a  pie,  but  to  a  French  pate,  or  pasty,  with 
high  sides ;  and  this  is  its  true  name.  A  porcupine  was  killed  on 
the  beach  as  we  landed,  and  proved  very  good  meat. 

In  the  evening  the  Professor  made  the  following  remarks  on  the 
distribution  of  animals  and  plants : 

"  There  is  no  animal,  and  no  plant,  wbich  in  its  natural  state  is  found  in 
every  part  of  the  world,  but  each  has  assigned  to  it  a  situation  correspond- 
ing  with  its  organization  and  character.  The  cod,  the  trout,  and  the  stur- 
geon are  found  only  in  the  north,  and  have  no  antarctic  representatives.  The 
cactus  is  found  only  in  America,  and  almost  exclusively  in  the  tropical 
parts.  Humboldt,  to  whom  the  earliest  investigations  on  this  subject  are 
due,  extends  the  principle  not  only  to  the  distribution  of  plants  according  to 
latitude,  but  also  according  to  vertical  elevation  above  the  surface  of  the 
earth  in  the  same  latitudes.  Thus  an  elevation  of  fourteen  thousand  feet 
under  the  tropics  corresponds  to  53°  north  latitude  in  America,  and  68°  in 
Europe.  The  vegetation  on  the  summit  of  Mt.  Etna  would  correspond  with 
that  of  Mt.  Washington,  and  this  again  with  the  summits  of  the  Andes,  and 
the  level  of  the  sea  in  the  Arctic  regions.  In  the  asceqt  of  a  high  moun- 
tain, we  have,  as  it  were,  a  vertical  section  of  the  strata  of  vegetation  which 
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'  crop  out '  or  soocesnTelj  tppear  u  we  adTSooe  tomrds  Hie  nordi  over  a 
wide  extent  of  country. 

' '  Bat  in  dwelling  on  the  resemblances  between  the  pUnta  of  high  latitudes 
and  those  of  high  mountains,  wo  most  not  lose  ught  of  their  not  leaa  oon- 
slant  diSerances.  In  the  northern  regionB  in  general,  we  find  the  number 
of  apecies  oomparativoly  small.  Thus  in  the  region  tluongh  which  we 
have  passed,  and  which  has  already  a  northern  character,  we  find  vegetaUon 
charaeterized  by  great  Tigor ;  the  whole  country  covered  with  trees  and 
shrubs,  and  lioheus  and  mosses  in  great  profiisbn,  bat  the  species  few,  and 
the  propoittott  of  handsome  flowering  shrabs  smalL  In  the  Alps,  on  tbe 
other  hand,  vegetation  is  characteriied  by  great  beauty  and  varie^,  and  the 
number  of  brilliantly  flowering  plants,  of  Gentiauacee,  Piimnlacete  and 
Compoatee,  is  very  great.  The  plants,  however,  are  dwarfish,  and  vego- 
tation  comparatively  soanty ;  the  lichens  and  mosses  much  less  abundant 
There  is,  then,  not  an  identity,  but  an  analogy  only,  and  an  imperfect  thoagh 
very  interesting  one,  between  Alpine  and  Arctic  vegetation." 

July  26(A. — We  pursaect  onr  way  this  morning  under  the  shadovr 
of  magnificent  walls  of  basaltic  rock,  with  Fie  Island  rising  in  the 
distance  outside  of  us  like  a  Gibraltar.  We  reached  tbe  LocaUon 
early  in  the  forenoon,  and  were  most  kindly  received  by  Mr.  Bobin- 
8on,  the  agent  of  tbe  Montreal  Mining  Co.,  who  have  begun  opera- 
tions here. 

A  high  rocky  promontory,  running  S.W.,  (parallel  to  Thunder 
Gape  and  the  other  high  ridges  hereabouts,)  is  here  cut  across  by  a 
sort  of  fault  or  interval,  leaving  a  strip  of  land  rising  gently  &om 
tbe  lake  on  either  side,  to  a  ridge  in  the  middle,  backed  ( 
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Afterwards  he  carried  us  by  a  path  running  back  of  the  house 
past  the  opening  of  the  shaft,  through  a  clearing  planted  with  pota- 
toes, and  a  young  orchard  of  cherry,  apple  and  pear  trees,  down  to 
the  cove  on  the  other  aide  of  the  point,  whence  we  sailed  across  the 
stnut  to  Spar  Island. 

Tins  island  receives  its  name  &om  a  vein  of  calc-spar,  some  twenty 
feet  wide,  quite  pure  and  white,  except  where  brilliantly  colored  by 
metallic  salts,  running  across  the  island  and  down  into  the  lake  on 
the  other  ^de,  visible  with  a  phosphorescent  light  for  a  considerable 
distance  under  water.  This  is  the  locality  of  most  of  the  specimens 
we  had  seen  at  the  office ;  splendid  masses  of  white  translucent  spar, 
tinged  with  brilliant  blue  and  green  by  the  associated  minerals.  We 
noticed  drift-scratches  on  the  outer  side  of  the  island,  having  a  direc- 
tion nearly  E.  and  W. 

The  day  was  showery,  with  driving  thundery  clouds  and  mist, 
through  which  we  got  a  fine  view  of  Fie  Island,  dim  and  majestic  in 
the  distance.  We  were  driven  for  shelter  into  an  unfinished  build- 
ing of  squared  log?,  which  the  company  are  erecting  with  a  view  to 
continuing  the  mining  operations  which  have  of  late  been  suspended 
on  the  island.  Such  a  building  (about  forty  feet  square  and  of  two 
stories,)  they  say  can  be  put  up  in  four  or  five  days.  On  our  way 
back  the  weather  improved,  and  we  had  a  good  view  westward  of  hills 
over  hills  towards  Pigeon  River,  the  boundary  between  the  United 
States  and  Canada,  distant  about  twenty  miles. 

When  we  got  back  towards  evening,  we  found  the  miners  amusing 
themselves  after  their  day's  work,  by  pitching,  or  '*•  putting"  stones, 
and  I  was  surprised  to  find  the  puny  Canadians  had  rather  the  advan- 
tage of  the  burly  Cornish  men.  Mr.  Robinson  invited  us  to  supper," 
and  I  believe  none  of  us  experienced  any  of  the  difficulty  of  the 
traveller,  who,  after  a  trip  over  the  prairies,  found  himself,  on  his 
return  to  civilized  life,  constantly  tempted  to  draw  his  feet  up  into  his 
chair.  In  our  case  the  benches  were  felt  to  be  a  decided  improve- 
ment. 

After  supper  Mr.  R.  carried  us  into  a  shaft  they  are  sinking  at  the 
foot  of  the  cliff.  Here  we  got  fine  specimens  of  Iceland  spar.  No 
ore  had  as  yet  been  sent  to  market  from  this  mine,  but  the  prospects 
seemed  favorable,  and  the  whole  establishment  had  a  thriving  look. 
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J^  21ih. — ^We  had  inteDded  to  cross  to  Ide  BoToIe,  which  la; 
like  ft  blue  cloud  aloDg  the  horizon,  twelve  or  fourt«eD  miles  off,  and 
vanistung  into  ^e  distance  eastward.  Having  got  oatstde  of  the 
chain  of  islands,  however,  we  foiind  the  wind  so  strong  as  to  render 
the  traverse  dangeroos,  and  we  accordingly  landed  on  one  of  the 
Victoria  Islands,  west  of  Spar  Island,  to  wfut  for  eome  change  of 
wearier. 

The  beach  where  we  landed  was  a  mere  niche  cut  into  ^e  dde  of 
the  cliff,  which  rose  steeply  on  all  sides,  thickly  wooded.  The 
ground  everywhere  covered  with  moss.  Among  tiie  trees  on  the 
bank  was  the  skeleton  of  a  lodge,  and  a  birch  canoe  fqiparently  in 
good  condition.'  Some  playthings  of  the  Indian  children  were  lying 
about,  among  others  a  little  boat  scooped  out  of  a  chip  of  wood,  wiUi 
mast  and  bowsprit,  precisely  such  as  the  boys  make  with  us,  and  not 
at  all  resembling  the  Indian  canoes.  The  frequency  of  these  traces 
of  Indian  encampments,  with  the  smEilI  number  of  Indians  living  on 
this  part  of  the  lake,  shows  their  restless,  wandering  dispositioq. 

While  we  were  detwned  here,  the  Professor  made  some  remarks 
about  the  theory  of  the  formation  of  mineral  veins  by  infiltration. 
This  theory  he  considered  untenable,  since  there  is  an  evident  con- 
nection between  this  phenomenon  and  some  action  of  the  walls  of  Uie 
fissures  in  which  veins  are  found : 

"  Thus  at  the  vein  we  examined  this  monuDg  at  Prinoe's  LocHtion,  we 
fbond  eftcb  wEtll  of  the  fissuras  covered  with  quartz  cryetale  whose  axes 
were  perpendicnlar  to  the  walls  :  those  inside  were  crystals  of  oalc-apar  di» 


HABRATIVB.  98 

Where  the  vein  is  composed  of  minerals  not  fband  in  the  surrounding  rock, 
the  probability  would  be  in  favor  of  sublimation :  where  the  minerals  occur, 
though  in  small  quantities,  in  the  rock,  there  the  efl^t  may  have  been  pro- 
duced by  electro-magnetism.  There  has  been  as  yet  no  sufficient  investiga- 
tion of  this  point. 

"  It  may  be  remarked  here  thfit  even  where  the  vein  is  composed  of 
hydrates,  in  whose  composition  wcUer  occurs,  it  is  not  necessary  to  suppose 
them  deposited  by  infiltration,  since  it  has  been  proved  that  hydrates  may 
be  formed  by  sublimation." 

We  remained  here  until  half  past  three  o'clock  P.M.,  when,  the 
weather  continuing  unfavorable,  and  even  threatening  a  storm,  we 
decided  to  give  up  our  vbit  to  Isle  Boyale,  and  to  turn  our  faces 
homewards. 

The  distance  of  this,  our  westernmost  point,  from  the  Sault,  was 
about  four  hundred  and  forty  miles  by  tiie  way  we  came ;  as  we 
returned,  rather  more. 

The  wind  was  fresh  from  the  southward,  and  when  we  got  outside 
of  the  islands  there  was  so  much  sea  that  the  other  canoe,  although 
within  a  short  distance  of  us,  often  disappeared,  sail  and  all.  It  was 
rather  a  long  swell  for  the  lake,  however,  and  we  did  not  experience 
any  difficulty  from  it,  as  we  were  nearly  before  the  wind.  We  en- 
camped on  an  island  to  the  southward  of  the  Pstte,  in  a  deep  bay 
with  steep  sides,  overshadowed  by  trees  of  unusual  size. 

July  28tA. —  Started  before  sunrise.  Weather  cahoa  and  pleasant. 
We  passed  under  the  south-east  side  of  Pie  Island,  a  vertical  cliff 
several  hundred  feet  in  height,  presenting  much  the  same  appearance 
as  Thunder  Gape,  viz :  basaltic  columns,  across  which  may  be  traced 
the  marks  of  an  horizontal  stratification.  These  columns  in  some 
places  have  fallen  out,  leaving  hollows,  like  flues,  in  the  side  of  the 
cliff.  In  other  places  single  columns  stand  out  alone,  like  chimneys ; 
in*  others,  again,  huge  flat  tables  of  rock  have  scaled  off  from  tiie 
face  of  the  wall,  and  stand  parallel  and  a  little  separated  from  it. 
The  metamorphosed  strata  in  one  place  were  unconformable,  exhibit- 
ing a  sudden  fault. 

In  the  course  of  the  forenoon  several  trout  were  caught,  and  the 
diversity  of  color  led  to  Some  discussion.  The  men  said  there  were 
three  varieties,  all  of  llie  same  species:   1.  ^e  trout  of  the  open 
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labe,  (truite  da  large,^  of  ft  gray  ralTcry  color,  wifli  inconspicnotiB 
Bpota  and  a  white  belly ;  2.  Thoae  of  the  rooky  ground,  (tnate 
del  hatturea,')  more  yellowiah,  with  large  distinct  spots  ;  3,  Those 
of  the  sandy  bottom,  which  are  simply  mottled.  All  the  trout  &nii]y 
spawn  late ;  the  lake  trout  in  October,  on  the  sandy  beaches,  when 
ttiey  are  taken  in  abundance  in  nets,  and  mtb  ground-lines  having 
forty  or  fifty  hooks. 

The  white-fish  are  everywhere  scarce  in  Augmt,  (we  could  not 
learn  why,)  so  that  the  Professor  found  some  difficulty  in  getting 
specimens  on  our  return.  In  October  they  spawn,  on  pebbly  ground, 
and  are  then  taken  m  great  numbers.  They  are  always  seined ;  we 
did  not  hear  of  their  ever  taking  the  hook,  though  Z  have  seen  one 
take  a  fly  from  the  surface.  The  lake  herring  spawns  on  sinular 
ground,  but  in  November ;  "the  siskawet  in  the  Iatt»r  part  of  Au- 
gust. Suckers,  cat-fish  and  sturgeon  in  die  spring ;  the  sturgeon  in 
swift  streams ;  the  sucker  at  the  months  of  the  rivers ;  tbe  cat-fish 
on  muddy  fiats  ;  the  dory  (XwctoperCTi,)  in  bays. 

We  stopped  at  a  httle  rock  around  which  a  great  number  of  gulls 
(^Larus  argentatus,')  were  circling,  and  found  there  a  few  young 
ones  and  an  addled  egg.  The  young  birds  were  about  half  grown, 
covered  with  grayish  down,  with  irregular  darker  spots.  None  of 
them  could  fiy,  but  they  swam  vety  well ;  indeed,  as  it  seemed  to  me, 
better  than  the  old  birds.  Hey  were  crouched  in  crevices  of  the 
rock,  and  we  saw  no  appearance  of  nests.  Tbe  egg  was  co5ee-col- 
ored,  with  brown  spots. 

A  fresh  and  fair  breeze  to-day,  almost  for  tho  first  t^Pie.     We 
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ders,  like  a  gigantic  payement,  whilst  there  are  rarely  large  detached 
rocks  on  the  beaches,  doubtless  owing  to  the  violence  of  the  waves, 
clearing  out  the  smaller  stones  from  the  bottom,  and  heaping  them 
up  on  the  beach,  and  at  the  same  jime  rounding  the  rocks  below. 

We  made  about  fifty  miles  today. 

July  29£A.  —  We  started  at  sunrise,  the  weather  clear  and 
autumnal ;  the  wind  northerly.  Breakfasted  on  a  barren  island  ter- 
raced with  ancient  beaches,  strewn  witii  drift-wood,  all  of  it  showing 
strong  action  of  the  waves.  Some  logs  of  a  foot  or  more  in  diame- 
ter had  been  thrown  to  the  distance  of  ftdly  a  hundred  and  fifty 
yards  from  the  water's  edge,  and  thirty  or  forty  feet  above  its  level. 
Soon  afterwards  we  entered  a  straight,  narrow,  river-like  channel, 
some  twelve  or  fifteen  miles  long,  leading  inside  of  Fluor  Island  and 
St.  Ignace,  whose  dark  wooded  sides  made  a  purple  background  to 
the  vista.  The  banks  were  covered  with  birch,  presenting  an  unbro- 
ken fringe  of  green ;  not  a  glimpse  of  the  rock,  and  hardly,  at  inter- 
vals, the  white  line  of  sand  at  the  edge  of  the  water. 

After  passing  through  this  channel  we  came  out  into  Neepigon 
Bay,  and  had  to  keep  round  to  the  left  to  a  deserted  mining  station 
at  Gape  Gourgan,  before  we  could  get  a  good  camping  ground. 
There  we  found  a  clearing  and  a  convenient  landing  place.  One  o^ 
our  companions  two  years  before,  in  the  month  of  October,  had  seen 
a  large  party  of  miners  set  ashore  here  from  the  propeller,  to  open 
the  works.  The  marks  of  their  labors,  with  the  approaching  winter 
before  them,  were  everywhere  visible.  Wood  had  been  cut  and 
pled  up ;  several  log-cabins  built  and  the  cracks  stuffed  with  moss 
and  mud  ;  and  the  paths  through  the  woods  showed  where  they  went 
f<p  fuel  or  to  hunt.  The  ground  was  strewed  with  ftir  and  bones  of 
hares,  and  several  lynx  skulls  were  picked  up  by  the  men.  Hunting 
must  have  formed  the  principal  occupation  of  their  days,  since  their 
mining  operations  had  not  been  carried  further  then  a  few  shallow 
pits,  which  doubtiess  soon  convinced  them  of  the  fruitlessness  of  their 
errand. 

It  runed  hard  in  the  night,  and  we  were  somewhat  incommoded 
by  the  leaking  of  our  tent. 

July  ^Oth,  —  The  rain  continuing  this  morning,  we  did  not  think  it 
worth  while  to  start.    The  Professor  took  advantage  of  the  opportu- 
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uity  to  make  the  following  remiurks  on  iha  oanuB  Uut  influence  tius 
ootliues  of  contiaenta : 

"  The  OQtlines  of  oontineDtB  are  not  to  be  conddeied  as  fixed,  immonble 
limile,  bat  are  vamble,  &nd  dependent  npon  tbe  degree  of  elevation  above 
the  level  of  the  sea.  For  instance,  were  we  to  depress  certain  parts  of  Sontb 
America  or  of  the  United  States,  even  for  a  few  feet,  their  ontlinoB  wonld  be 
entirely  changed,  and  immense  tracts  Hubmerged ;  and  vice  versa,  a  aligbt 
elevation  would  prodnce  correqionding  ohangee. 

"  The  west  d  Asia,  oompri^g  Palestine  and  the  conntry  about  Ararat 
and  the  Caqdan  Sea,  jcc.,  is  below  the  level  of  the  ocean,  and  a  rent  in  the 
monntun  dudns  by  which 'it  is  sorroonded,  would  transform  it  into  a  vast 
gulf. 

"  Continents  are  in  fact  only  a  patch-work  formed  by  the  emergence  and 
aabddence  of  land.  These  prooesaes  are  still  gomg  on  in  various  parts  of 
the  globe.  Where  the  shores  of  tbe  continent  are  abrupt  and  high,  the 
efieot  podoced  may  be  slight ;  as  in  Norway  and  Sweden,  where  a  gradual 
elevaUou  is  now  going  on  without  much  alteration  of  their  ontlines.  But  if 
the  continent  of  North  America  were  to  be  depressed  a  thousand  feet, 
nothing  would  lemun  of  it  except  a  few  islands ;  and  any  elevation  would 
add  vast  tracte  to  its  shores. 

"  Elie  de  Beaumont,  who  has  occufded  himself  much  with  tiadng  tbe 
changes  wrought  in  continents  by  geolo^cal  phenomena,  bas  shown  that 
ohuna  of  mounttuus  elevated  at  the  same  time  agree  in  direction.  Thus  the 
mountains  of  Scandinavia,  the  Ural  chun  and  the  Alps,  ko.  Btfore  the 
elevation  of  the  Alps,  Europe  was  not  divided  into  two  great  climatic  re> 
cnouB.  In  this  country  the  north  and  sooth  direction  of  the  monntains  has 
a  great  influence.     Animals  migrate  more  extensively,  and  the  cold  winds. 
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seen  in  aeveral  places  together.  Another  is  north,  a  Uttle  east  Another 
nearly  E.  to  W.  The  last  has  a  direction  north  and  sonth,  which  we  see  in 
Neepigon  Bay,  where  are  the  only  inlets  on  the  lake  running  north  and 
sonth.  Of  these  yarions  sets  of  dykes  each  has  its  peculiar  mineralogical 
character." 

In  looking  round  after  the  lecture  for  some  more  comfortable  shel- 
ter than  the  tent,  we  espied  a  smoke  rising  from  the  chimney  of  a 
cabin  at  some  distance  in  the  clearing  on  the  hill.  Going  thither  we 
found  one  of  the  men  very  comfortably  established  on  a  sort  of  bench 
before  a  fire-place  of  stones  and  mud  which  occupied  one  of  the 
comers.  This  was  the  only  one  of  the  houses  that  had  a  fire-place, 
and  it  was  in  all  respects  in  much  better  condition  than  the  rest, 
whether  ori^nally  so,  or  from  its  remoteness  having  suffered  less 
dnce  its  erection.  Perhaps  part  of  their  company  left  the  place 
when  all  hopes  of  copper  vanished,  and  the  rest  then  collected  together 
in  this  building,  leaving  the  other  cabins  to  fall  to  pieces. 

However  this  may  be,  the  signs  of  habitation  were  still  fresh  here, 
and  likewise  unmistakable  traces  of  the  severity  of  the  climate. 
Not  only  were  the  interstices  between  the  logs  carefully  stuffed  with 
moss  and  mud,  but  even  the  chinks  between  the  two  rooms  into  which 
the  little  hut  (not  over  twenty  feet  by  ten  in  the  whole,)  was  divided, 
were  filled  throughout  with  hares'  fur,  large  qujmtities  of  which  were 
also  piled  up  in  a  loft  above  and  on  a  rude  bedstead  in  the  further 
room ;  a  little  circumstance  which  told  not  only  of  cold,  but  also  of 
the  listlessness  and  ennui  of  the  poor  devils  shut  up  here,  who  could 
find  time  to  pull  to  pieces  skins  enough  to  make  such  a  quantity  of 
loose  fur.  This  was  shown  also  by  the  caricatures  scrawled  all  over 
the  walls  wherever  the  wood  would  show  a  mark,  and  an  attempt 
apparently  to  make  out  an  alphabet,  some  characters  of  which  were 
entirely  anomalous,  and  if  inscribed  on  one  of  the  rocks,  might  make 
work  for  some  future  antiquary.  Each  of  the  rooms  had  a  fire-place 
occupying  the  comer,  one  still  in  good  order,  the  other  fallen  to 
pieces  from  the  softening  of  the  mud  cement.  It  was  sad  to  think 
of  the  long  days  and  nights  they  must  have  spent  here,  blocked  up 
by  the  snow  and  crowding  round  the  fire-places  from  the  keen  air 
rushing  in  at  the  chinks  of  door  and  window.    Yet  they  were  not 
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destitate  of  proriBionB,  as  the  remum  of  bares,  and  of  anndiy  bean- 
barrela  marked  " Montreal  Bfining  Company,"  testified;  —  they  no 
doabt  had  cards,  and  perhaps,  if  they  were  Canadians,  led  pretty 
mach  the  sort  of  life  they  liked  best.  The  question  of  copper  or 
no  copper  might  be  indifferent  to  them,  if  they  were  mere  day- 
Uborers,  and  for  the  rest,  perhaps  oar  commiseration  was  groundlesa. 

One  of  ^e  men  having  broken  the  stem  of  his  clay  pipe  b>day,  re- 
pfured  it  as  fdlows ;  having  cat  a  chip  &om  a  spruce  log,  he  wiuttled 
it  round,  and  cut  a  notch  about  the  middle,  leaving  the  ends  connected 
by  a  thin  spindle  of  wood.  Then  after  burying  it  for  some  time  in 
the  hot  ashes  under  one  of  the  fires,  he  withdrew  it,  and  twisting  it  in 
his  hands  one  side  came  loose,  and  he  drew  it  o%  leaving  a  tube  sev- 
eral tncbes  in  length,  into  which  he  inserted  the  stump  of  his  [npe- 
stem.  I  afterwards  saw  this  repeated,  and  both  times,  I  may  remark, 
the  (Uvi^on  of  the  wood  had  nothing  to  do  witli  die  annual  rings,  for 
the  piece  was  taken  near  the  outside  of  the  log. 

Towards  sunset  it  seemed  to  clear  off,  and  some  of  the  party  pfud 
a  visit  to  a  deserted  shaft,  a  mile  or  two  distant,  where  they  found 
small  quantities  of  copper  associated  with  chlorite,  which  from  its 
greenish  color  had  probably  been  mietaken  for  ore.  In  returning 
tiiey  got  a  ducking  from  a  sudden  shower. 

July  Zlet. — ^We  got  ofi*  at  five  o'clock,  the  weather  unsettied,  and 
the  wind  high  from  N.N,W.  We  were  in  hopes  to  get  round  the 
prant  of  St.  Ignace,  and  then  keep  away  before  the  wind.  The  pros- 
pect to  windvnird  was  grand  and  striking.  We  were  enclosed  in  an 
iuner  soa,  a  hkc  within  the  Lake :  St.  Ignace  behind  us,  ami  on 
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more  under  the  lee  of  liie  p(nnt.  It  continned  inndy  and  rainy  all 
day,  {he  irind  going  down  at  sunset 

Aug.  l9t.  —  Started  at  four  o'clock.  Hazy,  but  soon  cleared  off, 
with  westerly  wind.  We  stopped  t6  breakfast  at  a  little  sheltered 
cove  on  St.  Ignace.  The  water  here  was  fiUed  for  many  rods  with 
Hie  larra-cases  of  a  Phryganea,  in  such  numbers  that  it  was  impossi- 
Me  to  dip  a  cup  of  water  without  bringing  up  several  of  them.  The 
insects  themselves  were  flying  about  in  swarms.  This  was  the  only 
tame  that  we  met  any  considerable  number  of  these  insects,  which 
abound  about  the  muddy  flats  of  the  lower  lakes ;  the  clear  cold  water 
of  Lake  Superior,  and  the  pebbly  bottom,  are  probably  unfavorable 
to  them.  We  continued  coasting  along  St.  Ignace,  here  a  continu- 
ous cfiff  of  red  sandstone  occasionally  showing  through  its  covering 
of  forest.  The  wind  was  exceedingly  variable  to-day,  shifting  sud^ 
denly  from  one  point  of  the  compass  to  the  opposite.  I  think  we 
might  sometimes  have  counted  ten  distinct  directions  in  as  many 
minutes. 

Neqngon  is  said  to  signify  "  dirty  water ,*'  and  to^ay  it  cert^nly 
deserved  its  name,  being  exceedingly  turbid,  and  strongly  in  contrast 
with  our  experience  of  the  other  parts  of  the  lake.  But  whether 
this  is  a  constant  phenomenon,  or  was  an  effect  of  the  gale,  I  am 
unable  to  say.  The  bottom,  in  several  places  where  I  could  observe 
it,  was  muddy,  and  the  water  unusually  shallow. 

We  now  approached  the  northern  shore  rf  the  bay,  a  majestic 
fine  of  rounded  hills,  the  highest  bare  at  the  top,  but  in  general  cov- 
ered with  vegetation.  A  rocky  cove  where  we  stopped  had  been 
taken  possession  of  by  the  Montreal  Mining  Co.,  who  had  made 
their  mark  on  one  of  the  trees,  but  apparently  had  not  been  encour- 
aged to  proceed  fartiier.  At  our  camping-ground  this  evening  we 
found  strawberries,  still  unripe. 

Aug.  2d.  -r-  Hazy,  wind  east  and  strong,  the  Fates  having  seem- 
ingly determined  that  we  should  have  head  winds  in  wluchever  direc- 
tion we  steer. 

At  Turtle  Island  we  looked  for  limestone,  but  were  unable  to  find 
any.  At  this  place  an  immense  trap-dyke,  running  east  and  west 
across  the  point  of  the  island,  had  tilted  the  sandstone  10^  — 12^, 
and  for  some  thirty  feet  on  each  side  of  it  the  rock  was  shivered  into 
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iunvimerable  verticat  fiwores,  of  &  line  or  two  in  width,  and  on  an 
arerage  not  more  ^an  an  incli  apart.  These  fissnres  were  filled  with 
calc-apar. 

We  had  now  got  back  to  ihe  line  of  our  westward  couree,  and 
came  Uus  forenoon  to  the  terraces  spoken  of  Julj  15th.  This  re- 
markable formatioa  (see  frontis[uece,)  oonsiste  of  three  miun  ter- 
races ^tfa  several  sabordlnate  ones,  ri«ng  one  above  the  other  b; 
steep  slopes.  Hie;  occupy  the  whole  bottom  of  the  bay,  (which 
has  here  an  apparent  wid&  of  a  mile  or  more,)  having  the  slope  and 
curve  of  ordinary  sand  beaches,  which  indeed  they  evidently  are. 
The  slopes  and  widths  of  each  respectively  are,  according  te  the 
Professor's  measurements,  as  follows : — first  the  sand  beach,  ri^g 
from  the  water  11°  for  about  twenty  yards,  then  for  a  short  dis- 
tance 7°.  Above  this  a  ndge  of  pebbles  15°,  beyond  which  was  a 
belt  of  trees,  and  then  a  scanty  growth  of  grass  and  a  few  low  shrubs, 
extending  about  two  hundred  and  fifty  paces,  with  an  ascent  of  6°. 
From  this  an  abrupt  ascent  of  20°,  with  a  fiat  of  fifty  paces ;  then  an 
ascent  of  10°  for  a  short  distance,  then  sixty  paces  of  7°,  and  one 
hundred  and  fifty  paces  of  5°.  Then  comes  another  steep  ascent  of 
30°  to  33°  to  a  space  fifly  paces  deep  of  10°  — 12° .  Then  another 
ascent  of  26° —  30%  succeeded  by  a  succesraon  of  low,  indistinct 
terraces,  and  finally  an  ascent  of  20°  to  the  top,  which  is  nearly 
level  for  several  hundred  paces.  The  total  height  above  the  lake, 
according  to  Mr.  Logan,*  is  three  hundred  and  thirty-one  feet.  It 
will  be  seen  that  tiie  whole  presents  a  succession  of  acclivities  in 
some  cases  as  steep  as  the  laws  of  eqiulibrium  allow,  altematJng  with 
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grass,  and  a  few  stonted  spraces.  The  almost  perfect  regolwty  of 
these  terraces,  rimng  one  above  the  other  like  one  side  of  a  gigantic 
amphitheatre,  is  yerj  striking  even  at  a  distance,  and  the  effefct* I9 
increased  by  the  absence  of  trees,  ^ving  tlie  appearance  of  a 
clearing. 

As  the  day  had  grown  very  hot  we  refireshed  ourselves,  after  our 
scramble  up  these  steep  sandy  slopes,  by  a  bath  in  the  icy  water  of 
QxQ  lake,  and  had  to  wade  o^t  several  hundred  yards  from  the 
shore  before  getting  out  of  our  depth.  On  the  smooth  sand  of  the 
beach  were  tracks  of  a  lynx  that  had  evidently  been  prowUng  there 
since  the  wind  fell  this  morning. 

As  we  pulled  out  of  the  bay  a  boat  was  entering  it  at  the  other 
side.  It  proved  to  belong  to  some  government  surveyors  who  were 
marking  out  mining  locations,  for  which  it  seems  there  is  still  an 
active  demand.  They  were  established  at  the  mouth  of  Black  River, 
where  we  also  encamped  this  evening. 

This  place  strikingly  resembles  the  mouths  of  the  Crapauds  and 
Chienne  Rivers.  A  broad  beach  of  white  sand,  about  a  mile  long, 
is  cut  through  at  the  west  by  the  stream.  The  entrance  is  narrow, 
with  a  bar  across  it  on  which  is  five  feet  of  water.  Inside  there  is 
a  wide  expansion,  across  which  projects  from  east  to  west  (the  course 
of  the  river  being  south,)  a  sand-spit  in  the  shape  of  a  half-crescent, 
with  a  broad  base  and  tapering  to  a  point.  The  rapids  within  sight 
from  the  beach. 

Aug,  Sd.  —  Rain.  Held  up  early  in  the  forenoon,  and  we  started 
off  up  the  river  to  see  some  falls  about  two  miles  above.  One  of 
the  surveyors  was  kind  enough  to  accompany  us  as  guide,  but  the 
woods  were  so  thick,  and  the  ground  so  rough  along  the  bank,  that 
we  kept  off  to  some  distance,  where  it  was  more  open,  hoping  to 
strike  the  river  higher  up.  But  after  half  an  hour's  hard  work,  hear^ 
ing  the  noise  of  rapids  and  coming  down  to  the  stream  again,  we 
found  ourselves  precisely  where  we  started  from.  We  resolved 
next  time  to  keep  near  the  river.  Here  we  had  to  scramble  over 
rocks  covered  with  black  lichens,  ( Ghyrophora^  and  make  our  way 
through  dense  spruce  thickets,  but  whenever  we  strayed  away  from 
it  we  came  to  open  desert  tracts.  At  length  we  struck  the  river 
again,  and  came  out  at  about  the  middle  of  a  sand  bank  sloping  un- 
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iatecrnj^tedl;  to  the  water.  The  distance  to  the  top  of  the  hank 
aepf^S  tiifling,  but  once  embarked  ve  foond  it  a  very  aevere  tug,  for 
tlia.,a7eiage  slope  being  30°  to  81°  and  the  sand  very  loose,  we  slip- 
pbtf  back  at  each  step  nearly  aa  much  as  we  adranced.  The  height  of 
'Ihe  plateau  above  the  river  here  is  not  less  than  a  hundred  feet,  and 
•■'(he  bank  seemed  to  be  composed  of  more  sand  and  gravel,  bori- 
Bontally  stratified.  Sitting  down  at  the  top  to  recover  our  breath, 
we  had  before  as  an  extenrare  view  over  the  forest,  through  wlueh 
the  nver  opened  a  long  lane  nwthward  uid  seemed  to  expand  be- 
yond into  a  lake.  At  this  spot  we  struck  a  tr^  leading  to  some 
works  opened  a  year  or  two  since  near  the  Falls.  The  supposed 
copper,  however,  piuving  to  be  iron  pyrites,  they  were  speedily 
abandoned. 

We  had  little  difficulty  now  in  reactung  our  place  of  destination, 
and  came  out  of  the  forest  upon  a  chasm  of  nearly  vertical  slate  rocks, 
on  a  level  agEun  with  the  river,  which  comes  in  from  tiie  northward 
in  a  mass  of  rapds  and  little  preliminary  cascades,  and  falls  in  one 
sheet  fifty  or  uxty  feet  into  the  chasm,  a  sort  of  ^gaotic  well-hole, 
its  udes  black  and  savage  with  the  splintered  edges  of  the  slate-  ' 
rock,  and  so  steep  and  even  overhan^g  that  we  could  not  from 
SJiy  position  get  a  view  of  the  bottom.  Below,  the  stream  turns 
sharply  to  the  left  and  rushes  out  through  a  deep  gorge  not  more 
tiuui  five  or  dx  yards  wide  at  the  bottom.  From  below  the  gorge 
there  is  a  very  wild  and  picturesque  view  of  the  river  boihsg  out 
from  between  overhan^g  rocks. 

On  our  way  back  we  followed  the  nunen'  trul  all  the  way  to  the 
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''  We  hare  seen  at  yariotis  points  along  our  rente,  large  accnmnlations  of 
loose  materials,  often  in  the  form  of  terraces*  These  loose  materials  are 
i^snallj  called  '  drifl,'  but  it  is  necessary  to  distinguish  among  the  vari- 
ons  formations  known  by  this  name,  the  beaches  thrown  np  by  the  lake 
upon  its  present  shores,  and  the  ancient  terraces  above  the  present  level  of 
the  water.  Nevertheless,  the  connection  between  these  two  kinds  of  drift  is 
ancb  as  to  show  that  the  latter  also  were  formed  by  the  lake,  but  under  dif- 
ferent circumstances  from  the  present  beaches.  The  first  question  is,  whether 
the  lake  was  anciently  higher ;  the  elevation  of  the  ancient  terraces  having 
been  the  same  as  now ;  or  whether  the  land  has  been  elevated.  Either  is 
possible,  for  we  have  examples  both  of  elevation  and  of  depression  going  on 
in  our  own  day,  as  upon  the  eastern  coast  of  Sweden  and  the  western  coast 
of  Norway.  This  question  cannot  be  settled  by  a  simple  inspection  of  the 
terraces,  but  only  by  a  comparison  of  their  elevation  with  the  level  of  the 
surrounding  region,  ^ow  the  terraces  we  saw  yesterday  show  a  difference 
of  level  of  over  three  hundred  feet  above  the  present  lake  beaches.  If  we 
add  this  to  the  present  level  of  the  lake,  and  suppose  it  formerly  to  have 
stood  at  the  height  which  they  now  exhibit,  it  must  have  overflowed  the 
whole  United  States  and  jomed  the  ocean.  But  if  this  were  so,  we  ought 
to  find  the  remains  of  marine  animals  here,  which  is  not  the  case.  It  is 
more  probable,  therefore,  that  the  land  has  been  elevated. 

'*  The  foundation  on  which  these  terraces  rest  is  uniformly  rounded  and 
scratched  rock.  During  our  whole  journey  we  have  nowhere  seen  serrated 
peaks ;  everywhere  the  surface  is  smooth,  grooved  and  scratched  in  a  north 
and  south  direction,  occasionally  diverging  east  and  west  And  it  is  evident 
that  the  force  that  produced  these  appearances  acted  from  north  towards  the 
south,  for  we  generally  find  the  south  side  of  the  rocks  rough  and  precipi- 
tous, showing  no  abrading  action,  whereas  they  are  smoothed  off  towards  the 
north.  Now  it  may  be  asked  whether  the  loose  materials  before  spoken  of 
were  the  agents  that  produced  these  effects  ?  I  think  we  may  say  positively 
that  they  were  not.  We  have  found  the  rounding  and  grooving  at  the 
highest  point  we  have  visited,  that  is,  over  twelve  hundred  feet  above  the 
level  of  the  lake.  This  is  much  higher  than  any  of  these  loose  materials 
are  to  be  found.  Moreover  we  see  they  are  disposed  according  to  the  pres^ 
ent  form  of  the  lake,  and  evidently  in  many  instances  have  been  heaped  up 
by  a  force  acting  in  a  direction  from  south  to  north,  directly  contrary  to  that 
of  the  grooving  force.  It  is  clear  that  the  formation  of  the  terraces  was 
subsequent.     They  overlie  the  grooved  and  rounded  rooks. 

'*  To  ascertain  the  cause  of  this  latter  phenomenon  we  must  find  what  are 
its  limits.     Now  we  find  it  occurring  universally  over  the  northern  portion 
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of  the  globe,  and  alwaya  having  the  same  general  direetian.  Iti  limits  in 
fllevation,  aa  aaceitained  on  the  mdes  of  mountains,  is  abont  five  tbonaand 
feet  above  the  sea.  At  abont  thla  height  on  Ben  Nevis  in  Sootland,  and  on 
Mt.  Washmgton  in  New  Hampshire,  the  grooving  and  polisliing  ends.  Be- 
low this  level  the  whole  nortliem  sarface  of  the  earth  as  a  general  thing 
Aows  the  umAs  of  this  agency.  Some  geolc^jists  attribnte  these  efieda  to 
the  action  of  ewrmit.  Bnt  currenta  extending  over  snch  a  vast  extent  of 
the  earth's  sar&ce  must  necessarily  have  been  ocean  cnrrents,  and  these 
most  have  brought  with  them  marine  animals,  of  the  existence  of  which  no 
baoea  have  been  found.  Moreover  soch  extensive  cnrrents  in  one  lUrection 
oonid  not  have  existed :  there  would  necessarily  have  been  refloxes  and 
ooanter^nurents. 

These  and  other  difficulties  have  led  me  to  attribute  these  efiecta  to  an- 
other cauw.  It  has  been  asoertajned  that  the  glaciers  of  Switzerland  formerly 
extended  much  fartiier  than  at  present,  reaching,  without  interraption,  to 
the  vicinity  of  Paris,  and,  near  their  origin,  to  the  height  of  nine  thousand 
feet  above  the  sea.  Similar  indications  are  to  be  found  in  all  the  mountain 
ohuns  of  Great  Britain,  and  in  various  parts  of  Europe.  Now  at  the  time 
when  such  glaciers  existed  in  Burope,  the  temperature  moat  have  been 
mnch  lower  than  at  present.  The  mean  annual  temperature  of  Switzerland 
must  have  been  15°  Fah.  below  the  present.  That  such  a  depreanon  of 
lemperatnre  actually  took  place  is  also  indicated  by  other  foots.  Thus  the 
fosmls  found  in  the  glacial  moraines  are  of  an  arctic  character,  and  shells  of 
the  German  Oceau  are  found  in  the  moraine  gravels  of  Sicily.  This,  how- 
ever, is  inconceivable  withonta  corresponding  depresdon  all  over  the  globe. 
Now  if  we  suppose  the  mean  annual  temperature  of  this  country  to  be  ' 
reduced  to  26°  Fah.,  it  would  naturally  be  covered  to  a  considerable  depth 
with  ice,  which  would  move  from  north  to  south.     Such  a  mass  of  ice  mov- 
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Tarioos  terraces  would  mark  the  saccessive  paroxysms  or  periods  of  reeleva- 
tion  Soch  a  depression  would  not  cause  an  irruption  of  the  sea,  since  the 
level  of  the  lake  is  over  six  hundred  feet  higher  than  the  searlevel.  But 
these  phenomena  are  exceedingly  complicated,  and  cannot  be  sufficiently 
illustratod  without  further  details. 

"  The  east  and  west  direction  of  the  scratches  at  Spar  Island,  contrary  to 
the  general  rule,  I  suppose  to  have  been  caused  by  the  depth  of  the  chan- 
nel there,  giving  the  glacier  on  its  retreat  a  direction  parallel  to  the  shore  of 
the  lake.  We  had  there  two  very  distinct  systems  of  striae,  one  much  more 
southerly  in  direction  than  the  other.  Probably  the  glacier  when  advancing 
from  the  north,  having  an  enormous  thickness,  disregarded  the  shape  of  the 
ground  over  which  it  passed,  but  on  its  retreat,  that  is,  when  it  began  to  con- 
tract, having  meanwhile  melted  away  considerably  and  thus  become  lighter, 
its  direction  would  be  more  easily  modified.  Similar  phenomena  are  ob- 
served in  the  present  glaciers  in  Switzerland.  In  a  little  loch  near  Ben 
Nevis  there  is  also  a  secondary  system  of  scratches,  cU  right  angles  with  the 
general  direction,  which  may  be  traced  even  on  the  bottom  of  the  loch." 

We  learned  from  the  surveyors  that  a  brovm  bear,  differing  from 
the  black  and  grizzly  bears,  is  found  in  this  region.  It  was  said  to 
be  about  the  size  of  the  black  bear,  and  is  probably  the  barren-ground 
bear,  (  Ursus  arctos  americanus^  of  Richardson,  though  he  says  this 
species  is  not  found  so  far  south. 

On  coming  out  of  the  tent  we  observed  that  standing  by  one  of 
the  fires,  so  as  to  bring  it  between  us  and  the  rapids,  the  roar  of  the 
water  was  suddenly  shut  off,  as  if  by  a  door,  the  sound  being  intei^ 
rupted  no  doubt  by  the  ascending  column  of  heated  idr. 

The  weather  looked  threatening  this  evening,  and  in  the  night  we 
had  a  violent  shower  accompanied  by  thunder  and  lightning.  In  the 
midst  of  one  of  the  gustg  we  were  awakened  by  several  small  rivu- 
lets playing  down  upon  us  from  folds  in  the  tent,  which,  on  account 
of  the  sandy  soil,  was  not  properly  stretched.  Indeed,  without  some 
better  contrivance  than  mere  loops  for  the  tent-pins,  a  tent  like 
that  we  had  cannot  be  stretched  so  as  to  be  water-proof  in  a  vio- 
lent shower.  One  of  the  tents,  brought  by  Mr.  Marcou,  of  the  kind 
used  by  the  French  oflScers  in  Algiers,  was  entirely  water-proof,  and 
in  every  way  more  convenient  than  ours.  It  w^as  square,  with  nearly 
perpendicular  sides,  and  stretched  near  the  top  by  cross-pieces  at 
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right  angles  vilih  each  other,  while  the  pole  ran  ap  in  s  point  in  the 
middle.  The  onl;  help  was  to  cover  ouiselTos  as  &r  as  possible 
with  our  waterproof  cloalis,  &c.  But  these  In  the  pitchy  darkness 
were  not  so  easUy  found.  We  then  attempted  to  light  a  candle, 
but  the  matches  were  damp,  and  with  all  our  precautions  could  not 
be  coaxed  quite  to  the  ignitjng  point.  Finally  by  the  intervention  of 
a  flint-and-sleel,  (let  not  the  traveller  be  seduced  into  placmg  his 
reliance  in  any  new-fangled  substitute  for  this  trusty  compamon,) 
we  managed  to  get  a  light  and  find  our  things,  and  therewith  made 
ourselves  tolerably  comfortable. 

Auff.  4th. — Weather  still  unsettled,  and  we  did  not  start  until 
after  breakfast.  It  was  cahn  at  first,  bat  the  wind  soon  rase  strong 
from  the  N.N.W.,  obli^g  us  to  creep  round  very  near  the  shore. 

We  encamped  at  night  on  a  point  where  the  very  wide  and  steep 
beach  ascended  by  terraces  to  a  long  regnlar  ridge.  This  ridge  was 
covered,  in  one  place  in  an  unbroken  patch  of  an  acre  or  more,  with 
a  checkerwork  of  large  tufta  of  yellowish  gray  and  dark  pinkish 
lichens,  mingled  with  deep  green  juniper  (</.  virgimana,')  and  Vac- 
cinia. 

The  beach  was  covered  with  drin^wood,  large  trunks  of  ^ees  with 
the  roots  often  attached,  most  numerous  on  the  top  of  the  beach 
close  to  the  trees,  although  the  distance  ^m  the  water  must  be  a 
couple  of  hundred  yards,  and  the  elevatjon  not  less  than  thirty  or 
forty  feet.  We  never  met  with  any  floating  wood.  Doubtless  the 
trees  are  washed  away  and  thrown  up  in  the  winter,  and  cast  higher 
by  each  successive  storm  until  they  are  out  of  the  reach  of  tlie  water. 
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nearly  fledged.  It  is  remarkable  that  this  bird  which  with  us  affects 
dry  situations,  about  the  lake  seems,  as  far  as  our  experience  went,  to 
prefer  swamps;  the  spruce-partridge  {Tetrao  canadermi^  being 
found  rather  on  the  high  ground.  But  this  apparent  anomaly  is  ex- 
plained when  we  remember  that  in  the  White  Mountsuns,  for  instance, 
where  both  species  are  also  found,  the  spruce-partridge  is  met  with 
only  at  considerable  elevations,  among  the  spruces  or  "  black  growth,'* 
from  which  its  popular  name  is  derived,  and  the  other  bird  in  the 
valleys  or  lower  slopes.  But  here,  where  the  spruces  come  down  to 
the  general  level  of  the  country,  the  difference  of  distribution  is  stiU 
expressed,  though  less  distinctly,  notwithstanding  it  necessitates  a 
change  in  what  would  seem  a  more  important  point.  In  this  instance 
a  very  decided  habit  of  the  bird  is  sacrificed  to  what  many  natural- 
ists woold  call  a  mere  abstraction. 

In  the  night  we  were  disturbed  by  the  dogs,  who  swarmed  as  usual 
about  the  Indian  lodges,  and  as  usual  were  half-starved  and  depen- 
dent solely  on  their  own  exertions  for  support.  A  camp-kettle  left 
outside  of  the  tents  attracted  them  into  our  neighborhood,  and  they 
made  a  great  noise  in  rolling  it  over  in  their  endeavors  to  get  the 
cover  off.  Among  this  vagrant  crew  I  was  astonished  to  see  Mr. 
Beggs'  Esquimaux  dog,  whc  might  be  supposed  to  be  too  well  fed  to 
be  tempted  into  such  ways.  This  dog  was  said  to  be  of  the  pure 
breed.  He  was  of  a  yellowish-white  color,  of  moderate  size,  with  a 
small  head,  the  nose  pointed  and  the  face  rather  wolf-like,  though 
not  at  all  savage  in  its  expression.  Round  the  neck  was  a  ruff  of 
hair,  and  the  tail  was  bushy  and  curled  upon  itself,  as  we  see  in  the 
representations  of  this  species. 

Aug,  6^. — Mr.  Ballenden  stopped  here  at  simrise  this  morning, 
on  his  way  to  the  Red  River  settlement,  of  which  we  understood  he 
had  been  appointed  governor.  He  had  come  all  the  way  from  Otter 
Head  this  morning,  a  distance  of  forty  or  fifty  miles,  running  before 
a  strong  S.E.  breeze  in  his  large  two-sailed  boat.  But  this  wmd 
which  was  so  favorable  to  him  was  quite  the  reverse  to  us,  and  kept 
us  degradtB  here  until  six  P.M.,  when,  there  being  a  slight  luU,  we 
embarked. 

Mr.  Swanston  had  promised  to  send  us  up  some  provisions  hither 
from  Michipicotin,  but  they  had  not  arrived,  and  the  stock  in  the 
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store-house  was  ao  Bmall  that  Mr.  Beggs  at  first  thought  he  could  not 
spare  ua  any,  but  just  before  we  left,  takiug  compassioa  on  our  desli- 
tuto  condition,  he  gave  us  a  supply  that  would  last  us  to  Michipicotin. 
When  we  got  outside  of  the  bar  the  wind  rose  agun.  We  soon 
lost  ught  of  the  bateau,  and  the  two  canoes  kept  on  alone  as  well  as 
they  could  against  the  wind  and  sea.  We  in  the  larger  canoe  could 
not  help  watching  with  some  anxiety  the  other  one  under  our  lee, 
occa3iona.Uy  throwing  half  her  length  out  of  the  water,  and  then 
pounding  down  so  as  to  make  it  fly  up  on  all  sides.  This  thumping 
does  not  agree  very  well  with  the  birch  bark.  The  gum  gets  cracked 
and  lets  in  the  water,  and  there  is  not  substance  enough  about  the 
fabric  to  float  when  filled.  It  was  fast  growuag  dark,  and  the  shore 
to  leeward  showed  a  horrid  line  of  grim  weather-beaten  rocks  and  white 
breakers.  At  length  the  men  in  the  other  canoe  called  to  us  that 
they  could  stand  it  no  longer,  and  kept  away  for  a  cove  we  had  just 
passed.  We  followed  them,  but  although  only  a  few  hundred  yards 
behind,  yet  it  was  so  dark  that  when  we  entered  the  narrow  mouth  of 
the  bay,  we  could  see  nothing  of  them.  The  outline  of  the  shore  to 
leeward,  however,  was  still  diatinguishahle  against  the  western  sky, 
and  we  assured  ourselves  that  they  had  not  gone  further  to  leeward. 
We  kept,  therefore,  an  anxious  lookout  as  we  ran  rapidly  up  the 
narrow  bay,  so  narrow  that  we  could  not  pass  them  undiscovered  if 
they  were  afloat,  and  fired  ofi"  several  guns,  but  without  answer. 
Before  long  we  came  to  what  seemed  the  bottom  of  the  bay,  but  here 
we  found  no  signs  of  our  companions,  and  seeing  a  further  passage 
to  the  left,  we  supposed  they  had  kept  on.     Accordingly  we  pushed 
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ble  that  our  friends  should  be  in  the  bay  and  not  see  it.  But  the 
flames  went  out,  the  last  sparks  one  after  the  other  dropped  away, 
and  the  dark  walls  of  the  bay  came  into  sight  against  the  sky,  yet 
we  listened  and  looked  in  vain  for  an  answering  signal.  Next  morn- 
ing, however,  namely : 

Aug,  It/i — We  were  early  awakened  by  their  voices  on  the  beach 
They  had  landed  in  the  outer  cove,  and  thus  did  not  see  our  fire, 
being  cut  off  by  a  high  intervening  ridge.  They  had  heard  the 
gun,  but  were  engaged  in  hauling  up  the  canoe,  and  so  could  not 
answer  it.  Looking  round  upon  the  prospects  of  the  day  we  foimd 
the  wind  still  so  strong  from  the  S.E.  that  there  was  no  chance  of 
getting  off  at  present.  Of  this  we  could  feel  no  more  where  we 
were,  than  if  we  had  been  at  the  bottom  of  a  well,  but  the  men 
pointed  to  the  breakers  at  the  mouth  of  tlie  bay,  where,  at  the  dis- 
tance of  a  mile  or  more,  the  large  and  rapidly  shifting  masses  of 
white  against  the  black  rocks  showed  that  the  surf  was  beating 
outside  at  least  as  violently  as  the  night  before.  On  listening,  the 
roar  of  the  waves  could  be  distinctly^  heard.  But  immediately 
about  us  it  was  dead  calm,  with  occasional  eddies  in  the  tree-tops 
from  all  points  of  the  compass.  A  contrast  such  as  the  lake  seems 
to  love,  as  if  it  sought  to  break  up  the  uniformity  of  its  general 
features  as  much  as  possible  by  brisk  and  abrupt  changes  in  the 
minor  ones.  Thus  although  the  weather  throughout  our  journey 
might  be  called  settled,  yet  we  very  rarely  had  a  steady  wind, 
either  as  to  direction  or  strength,  and  in  the  hottest  day  the  shade 
of  a  rock,  or  a  cloud  passing  over  the  sun  was  enough  to  make  it 
cool.  The  range  of  clothing  thus  necessitated  witlun  the  twenty- 
four  hours  was  extraordinary. 

Oar  little  point  was  a9  silent  as  a  piece  of  the  primeval  earth ;  not 
a  living  thing  stirring  except  a  few  musquitoes,  and  an  im()udent 
moose-bird  that  perched  down,  with  a  jerk  of  the  tail  and  a  knowing 
turn  of  the  head,  among  our  very  camp-kettles.  A  heavy  stillness 
seemed  to  hang  over  it  and  weigh  down  every  sound,  so  that  a  few 
paces  from  the  tents  one  forgot  that  he  was  not  alone.  It  was  as  if 
no  noise  had  been  heard  here  since  the  woods  grew,  and  all  Nature 
seemed  sunk  in  a  dead,  dreamless  sleep. 
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Yet  it  was  clear  we  were  not  the  first  visitatite,  for  the  fire-weed 
had  sprung  np  here,  and  close  at  hand  we  found  lodge-polea,  and 
the  rem^na  of  fires.  Here  also  was  an  Indian  aweaHng-bouMe ;  a 
skeleton  dome  of  sdcka,  about  four  feet  high  and  two  in  diameter. 
The  patient  stiuats  inside,  and  by  his  side  are  placed  some  hot  stones, 
on  which  are  thrown  various  herbs,  bj  way  of  "  medicine."  Then 
the  whole  b  covered  in  with  blankets  and  pieces  of  bark,  and  he  is 
left  to  simmer  for  the  requisite  penod. 

Back  of  this  a  path  led  a  short  distance  through  the  woods  to  the 
mouth  of  a  sluggish  stream  some  five  or  six  yards  wide  that  joined 
the  bay  north  of  our  camp,  which  was  thus  cut  off  on  three  ^des  by 
it  and  the  lake,  and  on  the  fourth  by  the  mounts. 

Our  beach,  as  I  said,  was  heaped  with  drift-wood,  most  of  it  arbor- 
vitae,  recognizable  by  its  twisted  stem.  This  tree  loves  the  wat«r, 
and  grows  in  situations  where  it  is  most  exposed  to  be  washed  off 
by  the  winter  storms.  Some  of  the  logs  were  of  largo  size,  a  foot 
or  more  in  diameter,  completely  stripped  of  branches  and  bark,  and 
in  general  of  their  roots,  and  exhibited  marks  of  very  rough  hand- 
ing, being  deeply  grooved  and  rubbed,  perhaps  by  chafing  together, 
partly  perhaps  from  ice.  Many  of  them  were  very  regularly  and 
smoothly  tapered  at  the  end.  Driven  into  the  bay  by  the  westerly 
gales  in  the  winter,  they  had  doubtless  drifted  along  its  8t«ep  sides, 
and  been  successively  piled  up  at  the  bottom. 

Our  men  having  such  a  store  at  hand  did  not  spare  fuel,  and 
were  mightily  amus.cd  when  we  told  them  they  had  on  five  dollars' 
wortii  at  once.      But  althoudi  cold  morninf;  and   evening,  it  was 
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The  wind  and  waves  still  high  outside.  Several  times  the  men 
went  to  explore,  but  returned,  reporting  it  still  too  rough  to  venture 
out. 

Aug.  iih. — This  morning  we  heard  distant  reports  of  guns,  and 
the  men  thought  it  might  be  our  friends  of  the  bateau  over  in  the 
next  bay.  As  our  provisions  were  getting  very  low  (the  bulk  of  the 
stores  being  as  usual.in  the  bateau,)  they  resolved  to  cross  the  ridge 
and  fetch  a  supply.  They  reached  the  cove  after  a  laborious  climb, 
but  found  no  traces  of  them,  and  so  kept  on  to  the  Pic,  where  they 
found  them  reestablished  in  their  old  quarters. 

We  now  reconnoitred  again,  but  with  the  same  results  as  before. 
Towards  evening,  however,  the  men  seemed  to  have  made  up  their 
minds  that  we  should  get  oflF  to-morrow.  Certainly  "  la  vieUe^^^  the 
old  woman,  as  they  called  her,  (a  personage  corresponding  to  our 
"  clerk  of  the  weather,")  had  given  us  a  long  enough  bout  of  it,  and 
it  was  time  to  expect  a  lull.  Accordingly,  they  made  all  their  pre- 
parations, and  being  desirous  no  doubt  to  appropriate  to  themselves 
the  largest  possible  share  of  the  good  things  of  the  wilderness,  piled 
such  a  huge  quantity  of  wood  upon  the  fire  that  we  were  driven  back 
yard  by  yard  to  the  distance  of  some  rods. 

Aug.  9th. — Calm,  with  a  slight  fog,  and  soon  cleared  up  very 
warm.  This  afternoon,  for  the  first  time  on  the  lake,  the  wind  was 
strong  from  the  south.  We  encamped  in  a  cove  under  a  hook  pro- 
jecting from  the  southward.  The  beach  of  large  stones  covered  with 
lichens,  whence  the  name  of  Campement  du  Pays  de  Mousse, 
which  the  cove  bears.  It  is  terraced  up  to  a  dividing  ridge,  and 
thence  down  in  like  manner  to  the  lake  on  the  other  side. 

We  had  been  struck  for  some  distance  back,  and  particularly  to- 
day, with  a  falling  off"  in  the  luxuriance  of  the  vegetation,  as  com- 
pared with  the  country  further  north.  This  may  be  owing  to  the 
greater  exposure  to  the  northerly  winds ;  the  more  northern  shore 
being  protected  on  that  side  by  a  lofty  and  continuous  barrier.  In  a 
very  sheltered 'cove  where  we  landed  to  lunch,  the  trees  were  of  con" 
siderable  size.  One  larch  measured  seven  feet  two  inches  in  girth, 
three  feet  from  the  ground,  and  we  judged  its  height  to  be  at  least 
sixty  feet. 
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Aug.  10th. — Calm  this  morning,  vith  a  swell  on  the  lake ;  an 
auusaal  occurrence,  owing  to  the  southerly  wind  of  yesterday.  We 
passed  at  a  short  distance  the  river  Rjdeau,  which  falls  in  a  succes- 
uon  of  cascades  (paid  to  have  ninety  feet  descent  in  all)  directly 
into  the  lake.  The  final  faQ,  of  about  thirty  or  forty  feet,  is  divided 
in  the  middle  by  a  large  rock,  part  of  the  wall  of  the  cove  into  which 
it  falls.  This  river,  the  only  one  we  saw  where  the  never-fuling  falls 
descend  directly  into  the  lake,  was  also  the  only  one  that  had  no 
sand-beach  at  its  mouth.  AH  the  others  were  indicated  from  a  dis- 
tance by  an  expanse  of  white  sand. 

Shortly  after,  the  wind  sprung  up  fresh  from  the  south-west,  of 
which  we  took  advantage  with  our  tarpaulin  sails.  It  is  a  mistaken 
notion  that  a  canoe  will  not  3^  on  a  wind.  Ours  siuled  rery  well, 
with  the  wind  somewhat  forward  of  tlie  beam.  Only  the  sails  are 
not  braced  up  much,  but  just  enough  to  keep  full ;  since  otherwise, 
having  no  keel,  the  canoe  would  make  too  much  leeway. 

Opposite  Otter  Island  we  counted  ten  parallel  trap-dykes,  running 
north,  twenty-five  degrees  west.  Here  are  several  terraces,  pas^g 
by  regular  gradations  into  the  present  beach.  At  the  BJv.  &  I'Ois- 
eau  Vert  are  veins  of  epidotic  trap.  The  bateau  hove  in  Nght  out- 
ude  of  us  this  morning,  with  both  suls  set. 

In  the  afternoon  we  came  upon  the  bateaux  from  Michipicotio, 
moored  under  the  lee  of  some  rocks.  They  had  been  several  days 
on  the  way  already,  being  kept  back  by  the  wind,  and  thus  it  was 
that  our  stores  had  not  arrived  at  the  Pic.  These  were  now  handed 
over  to  us,  conusting  of  pork  and  excellent  ship-biscuit.     The  men  in 
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unruffled,  reflecting,  unbroken  and  scarcely  dimmed  in  color,  the 
full  form  of  every  rock  and  tree.  Running  along  at  a  moderate  dis- 
tance from  the  shore  in  this  calm  weather,  we  were  often  struck  by 
an  apparent  convexity  of  the  surface,  as  if  the  water  were  higher 
between  us  and  the  rocks.  It  even  seemed  to  hide  the  line  where 
land  and  water  met. 

Suddenly  the  water  was  spattered  by  the  rising  of  a  shoal  of  lake- 
herring,  and  our  men  were  immediately  full  of  excitement,  and  must 
needs  get  the  fish-spear  from  the  bateau  to  have  a  stroke  at  them. 
By  that  time,  however,  the  shoal  had  sunk  again,  and  the  men 
watched  in  silence  and  T^ithout  dipping  an  oar,  for  them  to  rise. 
Looking  down  over  the  side  of  the  canoe,  we  could  trace  the  vast, 
simple  lines  of  the  rock,  until  lost  in  the  green  mist.  Everything 
below  the  surface  seemed  to  shine  with  a  diffused  phosphorescent 
light,  like  a  green  unclouded  sky.  All  at  once  the  shoal  came  in 
sight,  under  the  boat,  pressing  steadily  on  with  a  broad  front,  a  soli- 
tary white-fish  rather  in  advance  of  the  rest.  Each  kept  his  relative 
position  to  the  rest,  like  a  flock  of  waterfowl,  and  they  glided  easily 
onward  without  any  apparent  exertion  except  a  tremulous  motion  of 
the  tail.  Yet  they  soon  vanished  ahead,  and  not  long  after  a  great 
trout  came  sullenly  following  in  their  wake,  like  a  pirate  hovering 
about  a  convoy  of  merchantmen. 

Some  Indians  came  off  to  sell  us  fish,  and  our  men  in  their  gossip 
discovered  they  had  in  their  lodge  a  couple  of  young  foxes,  which 
the  Professor  thereupon  demanded  to  see,  and  bought.  The  poor 
little  fellows  were  about  half  grown,  and  seemed  to  suffer  from  the 
heat.  The  first  thing  they  did  when  we  took  them  aboard,  was  to 
seek  out  the  shadiest  comer.  They  appeared  to  be  perfectly  tame, 
or  at  least  inoffensive. 

We  caught  several  trout  ourselves  in  the  course  of  the  forenoon. 
I  was  struck  with  the  life-like  appearance  of  the  bait,  (a  trout's 
stomach  drawn  over  the  hook,  and  tied  to  the  line  above,)  visible  at 
a  great  depth.  Out  of  water  it  has  rather  a  shapeless  appearance, 
but  jerked  along  at  a  sufficient  depth  it  has  precisely  the  look  of  a 
small  fish  that  has  been  wounded,  so  as  swim  with  difficulty  and 
somewhat  sideways. 

In  the  afternoon  a  favorable  breeze  sprung  up.     Our  men  were 
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profuse  in  Aeir  thanks  and  oompUmenta  to  the  '^  old  lady,"  and  in 
addition  to  the  tarpaulin,  muat  needs  rig  a  spritsail,  which  they  made 
of  a  blanket  extended  between  an  oar  and  the  fish-spear. 

We  reached  Michipicotjn  at  about  five  P.  M.  One  of  our  first 
qaestioot  was  as  to  the  flies.  Mr.  Swaoston  stud  they  were  "  all 
gone,"  which  we  found,  comparatJTely  speaking,  true,  but  at  the  old 
camping-ground  there  were  a  few  left  to  remind  as  of  our  former 
Bufferings. 

We  held  s  council  this  erening  as  to  the  advisability  of  making  an 
excnrnon  to  Michipicotiu  Falls,  six  miles  up  the  river.  The  majority 
were  decidedly  in  &vor  of  pushing  on,  and  the  Professor  did  not  like 
to  leare  them.  So  it  was  settled  that  two  of  us  who  wished  to  go, 
should  remtun  behind  with  the  small  canoe,  and  endeavor  to  overtake 
tlie  rest  by  forced  marches. 

On  opening  this  evening  a  Idn  case  in  which  bird-skins  were  packed, 
I  found  the  inmde  covered  with  drops  of  water,  and  some  of  the  skina 
BO  wet  that  I  had  much  difiiculty  in  drying  them.  As  the  case  was 
surrounded  by  an  India-rubber  covering,  and  the  whole  put  into  a 
wooden  box,  which  was  perfectly  dry,  the  moisture  could  have  come 
only  &om  the  condensation  occasioned  by  the  great  and  sadden 
changes  of  temperature.  Metal,  therefore,  is  to  be  avoided  here,  if 
dryness  is  requisite. 

The  dogs  disturbed  ua  somewhat  in  the  night  by  their  antics  with 
a  frying-pan  and  a  tea-kettle,  which  Henry  had  unfortunately  omitted 
to  place  out  of  reach.  A  troop  of  mongrel  xjurs  seems  to  be  a  gene- 
ral characteristic  of  an  Indian  village,  though  they  neither  make  use 
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the  steep  sandy  bank,  twenty  or  thirty  feet  high,  and  found  ourselves 
upon  a  wide  plain,  bounded  by  the  river  on  the  right,  and  some  steep 
rocks  in  the  distance,  on  the  left. 

The  surface  was  level  and  barren,  not  a  tree  in  sight,  but  only  a 
uniform  expanse  of  withered  herbage,  bearberry,  lichens  and  great 
quantities  of  blueberries  and  huckleberries,  now  ripe,  much  to  our  sat- 
isfaction, for  we  had  not  tasted  fruit  of  any  sort  for  so  long  that  even 
these  humble  kinds  had  a  flavor  \mknown  before.  There  were  two 
sorts  ;  the  most  abundant  was  of  a  light  lead  color ;  the  other  larger 
and  of  a  dull  blackish.  We  did  not  stop  to  gather  them  however, 
but  pulbd  them  by  handfuls  as  we  ran  along  the  trail,  to  the  an- 
noyance of  our  little  Indian,  who  had  evidently  calculated  upon  a 
deliberate  feast. 

The  path  was  worn  through  the  crust  of  superficial  vegetation 
and  the  thin  seam  of  mould  that  supported  it,  a  foot  deep  into  the 
sand  below,  and  so  narrow  that  we  had  to  walk  Indian  fashion  with 
toes  turned  in,  and  I  had  some  trouble  to  avoid  grazing  my  ankles 
with  my  shoe-soles.  My  companion  wore  moccasins,  a  much  more 
comfortable  gear  for  this  ground. 

The  weather  was  very  warm,  and  the  flies  exceedingly  trouble- 
some, rising  in  swarms  from  the  blueberry  bushes  when  we  touched 
them.  Whether  from  a  presentiment  of  their  coming  end,  or  from 
some  other  cause,  they  were  not  flying  abroad  to-day,  but  collected 
on  the  ground.  Once  roused,  however,  they  showed  no  backward- 
ness in  making  an  attack.  Having  for  the  first  time  open  ground 
enough  to  observe  their  manocuvrings,  we  tried  to  outrun  them, 
and  easily  left  them  behind,  but  in  a  short  time  the  swarm,  like  a 
pack  of  wolves,  and  guided  to  all  appearance  in  like  manner  by 
scent,  came  ranging  up  in  a  body  and  fell  on  afresh. 

Continuing  on  for  about  a  mile  we  came  to  a  sudden  depression  in 
the  plain.  We  stood  on  the  edge  of  a  steep  bluflF  some  forty  feet 
high.  Below,  the  broad  level  valley  stretched  off  apparently  to  the 
river  on  the  right,  and  on  the  left  to  some  rocky  hills  several  miles 
distant.  It  seemed  perfectly  level  and  sandy,  and  in  all  respects 
like  the  plateau  on  which  we  stood,  except  that  it  was  still  more 
barren  and  showed  patches  of  bare  sand.  On  the  opposite  side  the 
bluff  rose  again  as  abruptly  to  about  the  level  at  which  we  stood. 
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It  h&d  all  the  appearance  of  a  Bnddea  and  even  depression  acroBS 
a  previously  unbrokea  pl^n.  Mj  companion  thought  it  a  former 
bed  of  the  river,  and  that  he  could  aee  an  opening  in  the  hills  to 
the  left  (which  direction  we  knew  the  river  took  above)  through 
vbicb  it  might  have  flowed.  I  could  see  nothing  of  this,  nor  did 
the  valley  seem  to  me  to  present  the  appearance  of  a  river-bed,  for 
it  waa  perfectly  level,  free  from  stones,  and  nowhere  leas  than  half 
a  mile  wide,  'varying  from  this  to  perhaps  three  fourths  of  a  mile,  at 
least  six  times  the  present  width  of  the  river.  In  our  baste  nothing 
Tery  satisfactory  coold  be  made  out,  hut  my  general  impression  wae 
that  it  was  the  bed  of  a  former  arm  of  the  lake. 

Crossing  the  valley  and  ascending  the  blufi*,  by  an  equally  steep 
path  on  the  other  side,  we  came  before  long  to  scattered  spruce 
trees,  and  at  the  distance  of  about  three  miles  from  the  factory,  to 
the  river  again.  Here  we  were  made  aware  that  what  had  seemed 
to  us  a  horizontal  picun,  was  in  truth  a  gradually  ascending  level,  for 
we  now  stood  sixty  or  seventy  feet  above  the  stream.  A  little  brook 
scarcely  deep  enough  to  swim  a  trout  came  into  the  river  here  at 
tJie  same  level,  having  sawed  through  the  sand  to  its  very  base,  leav- 
ing on  eaeh  side  a  steep  slope  of  pure  sand,  excessively  fatiguing  to 
ascend.  We  were  now  surrounded  by  a  tolerable  growth  of  spruce 
sad  birch,  occa»onally  forming  thickets.  The  aspect  of  the  coun- 
try was  not  unlike  that  of  the  White  Mountuns  at  the  elevation  at 
which  the  forest  begins  to  disappear,  only  more  abounding  in  lichens 
and  small  shrubs. 

There  was  no  opportunity  in  the  course  of  our  hasty  walk  to  ob- 
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About  three  quarters  of  a  mile  from  the  falls  we  struck  the 
portage  path,  running  through  deep  moist  woods.  Across  it  were 
bdd  logs,  at  short  distances  apart,  so  that  it  was  like  walking  on  a 
railroad  where  the  sleepers  have  not  been  filled  in.  An  explanation 
soon  presented  itself,  in  a  smooth,  narrow  trench  in  the  middle  of 
the  path,  such  as  would  be  made  by  the  keel  of  a  vessel,  and  on 
each  side  the  traces  of  a  heavy  body  dragged  over  the  ground; 
we  conjectured  that  it  was  an  arrangement  for  facilitating  the  trans- 
port of  the  heavy  bateaux  that  come  down  from  Hudson's  Bay. 
When  we  reached  the  head  of  the  portage  we  found  we  had  guessed 
rightly,  for  here  lay  several  large  boats  ready  to  be  hauled  across. 
These  bateaux  measure  generally  twenty-eight  feet  in  the  keel  and 
near  forty  above,  and  are  very  heavily  built,  yet  as  Mr.  Swanston 
afterwards  told  us,  the  voyageurs  make  nothing  of  the  portage,  and 
amuse  themselves  with  racing  the  boats  against  each  other  over 
the  path.  ^ 

At  the  head  of  the  portage  we  found  ourselves  a  good  way 
above  the  falls,  but  there  was  no  appearance  of  a  path,  so  we  made 
our  way  down  stream  through  the  tangled  arbor-vitaes,  and  soon 
came  out  in  front  of  the  upper  fall. 

Michipicotin  Falls  consist  of  throe  cascades  of  about  equal  heights, 
separated  by  short  intervals  of  rapids ;  the  total  descent  is  upwards 
of  eighty  feet.  At  each  fall  the  river  is  compressed  to  the  width 
of  a  few  yards  between  projecting  points  of  rock,  and  below  each 
expands  again  somewhat. 

The  rock  is  a  'gray  sienite,  broken  into  huge  parallelograms,  some 
lying  about  in  loose  fragments,  in  others,  the  cleavage  lines  indi- 
cated on  the  face  of  the  rock  having  a  dip  of  about  20°  southwest, 
that  is,  at  right  angles  with  the  fall.  These  projecting  points  and 
detached  fragments  of  hard  rock  in  the  bed  of  the  cascade,  give  it  a 
peculiar  character.  Thus  at  the  foot  of  the  second  fall  the  whole 
mass  of  water  is  thrown  upwards  again  in  a  vast  fountain  of  spray, 
from  the  resistance  of  some  obstacle  below  the  surface. 

The  third  or  lower  fall  is  very  striking.  Whether  from  the  sudden 
expanse  of  the  channel,  which  becomes  somewhat  wider  here,  or 
from  the  shape  of  its  bed,  it  forms  a  regular  half-dome  of  broken 
water,  a  most  magnificent  spectacle,  not  at  all  like  any  other  large 
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taH  I  ever  saw,  but  resembliDg  on  a  gigantic  scale  the  belt  of  water  so 
often  fonned  bj  a  projecting  stone  in  small  mountun  streams. 

This  indeed  might  serve  tor  a  description  of  the  whole  scene.  It 
is  a  mounts  torrent  on  a  large  scale,  and  without  the  majesty  of  NL 
agara,  or  even  of  Kakabeka,  it  has  a  charm  of  its  own  in  its  exuberant 
life  and  freedom.  Below,  the  river  turned  to  the  right,  leaving  at  its 
outer  aiigle  a  whirlpool,  in  which  were  revolving  a  great  quantity  of 
logs,  as  cleanly  stripped  of  bark,  roots,  and  branches,  as  if  prepared 
for  the  saw-miU. 

From  what  I  could  observe,  the  river-bed  above  the  falls  is  not 
much  below  the  general  level  of  the  country ;  as  if  it  flowed  there 
over  a  rocky  plateau,  covered  with  a  scanty  depUi  of  soil,  and 
abruptiy  foiling  away  at  the  falls,  forming  a  barrier  a^nst  which 
the  sand  and  gravel  from  the  lake  have  been  heaped.  Eelow,  tJie 
banks  are  high,  of  loose  drift  deposit.  This  may  be  the  edge  of  a 
step  in  the  descent  from  the  height  of  land. 

B>eacluog  the  factory  again,  we  found  all  in  readiness  for  depart 
lire,  the  men  anxious  to  be  off,  and  the  lake  so  smooth  that  we  could 
take  the  direct  line  for  Cape  Ghoyye,  which  we  reached  a  litUe  at^r 
sunset,  while  the  air  was  still  full  of  rosy  light,  the  moon  just  pee{^ 
ing  through  the  fringe  of  forest  on  the  edge  of  the  cliflf  above  us. 

Here  the  men  proposed  to  stop  for  rest  and  refreshment,  and  then 
to  keep  on  by  moonlight. 

At  the  place  where  our  tents  had  been  pitched,  I  found  the  ever- 
green boughs  still  undisturbed  on  the  stones ;  the  balsam  twigs  still 
retained  most  of  their  leaves,  but  the  spruce  were  entirely  bare. 
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bj  no  other  landmarks  than  rocks  and  islets,  which  to  an  ordinary 
observer  seemed  all  alike. 

In  the  afternoon  it  rained  hard.  We  protected  ourselves  with  the 
tarpauUn,  elevated  in  the  middle  with  a  tin  map-case  by  way  of  tent- 
pole.  The  rain  stopped  towards  evening,  and  close  before  us  lay 
Mica  Bay,  with  its  wharf  and  crane,  and  Capt.  Matthews'  cottage 
on  top  of  the  bank. 

The  Captain  had  gone  to  commence  mining  operations  at  Michipi- 
cotin  Island.  Mrs.  Matthews,  however,  and  Mr.  Palmer,  a  young 
gentleman  attached  to  the  establishment,  received  us  most  hospita- 
bly. Mr.  Palmer  gave  the  Professor  several  valuable  specimens, 
and  showed  us  the  commencement  of  a  very  elaborate  survey  of  the. 
location,  in  which  even  the  trap-dykes  (which  here  intersect  at  some 
points  in  the  most  intricate  manner,)  were  laid  down. 

Aug.  14tA. — ^Before  starting  this  morning,  Mr.  Palmer  carried  us 
up  to  the  mine  to  see  some  ^'  pot-holes,"  that  had  been  discovered 
there  since  we  were  here  before.  The  spot  where  they  are  found  is 
two  hundred  feet  above  the  present  level  of  the  lake,  in  a  narrow 
vein  filled  with  rolled  pebbles  and  gravel,  lying  directly  over  the 
lode  which  is  now  worked.  This  vein  runs  vertically  through  a  con- 
siderable thickness  of  unstratified  drift,  with  angular  bowlders,  and 
gcratcliedj  but  no  rounded  pebbles.  The  rock  slopes  steeply  towards 
the  lake,  and  some  of  the  holes  are  joined  together  like  stairs,  the 
stones  that  formed  them  having  evidently  worked  by  degrees  down 
the  slope,  as  we  see  them  doing  now  at  Cape  Choyye. 

We  left  with  a  favorable  breeze,  passed  Mamainse,  and  were 
already  expecting  to  reach  the  Sault  to-day,  but  by  the  time  we  were 
abreast  of  the  Sandy  Islands,  it  blew  so  hard  that  it  was  thought  pru- 
dent to  put  in  and  wait  for  a  lull,  the  bay  beyond  being,  according 
to  the  men,  a  dangerous  place  in  foul  weather.  The  other  boats  had 
disappeared ;  the  bateau  to  windward,  the  canoe  working  in  shore 
towards  Goulais  Point. 

On  the  broad  sandy  beach,  as  we  landed,  we  found  the  tracks  of  a 
fox,  just  made,  for  the  wind  had  not  filled  them  up.  I  set  out  to 
explore  the  island,  without  my  gun,  however,  contrary  to  my  wont, 
having  unluckily  left  my  powder  in  the  other  canoe.  As  I  approached 
a  fiiillen  spruce  tree  that  lay  about  thirty  yards  off,  with  its  top  in  the 
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water,  I  saw  coining  towards  me  from  on  the  other  side — a  fox ! 
The  fellow  was  of  the  variety  called  "  Cross  Fox,"  lean  and  hungry- 
looking.  He  trotted  leisurely  on,  as  one  sees  a  dog  trotting  along  s 
pathway, — occasionally  pausing  to  sniff  at  a  dead  craw-fish.  I  did 
not  attempt  to  hide  myself,  but  stood  perfectly  sl^l.  He  came  care- 
lessly on,  and  cleared  the  tree  with  the  lightest  and  gracefullest  of 
leaps,  but  his  black  paws  hardly  tonched  the  sand  before  he  had 
whisked  like  lightning  from  his  course,  and  disappeared  in  the  wood. 

As  the  island  is  not  a  mile  long  and  only  a  few  hundred  yards 
across,  it  was  a  matter  of  wonderment  how  he  got  here,  or  what  he 
eonld  find  here  to  lire  upon.  The  men  said  he  had  most  likely  come 
across  on  the  ice  from  the  main  land  (a  distance  of  about  four  miles) 
in  the  winter,  and  had  not  dared  to  swim  back  again.  We  found 
marks  of  digging  in  various  parts  of  the  island,  and  conjectured  he 
had  been  reduced  to  a  partly  vegetable  diet.  If  he  could  have 
trotted  undisturbed  a  few  rods  further,  he  would  have  found  what  I 
[Hcked  up  in  his  stead,  the  dead  body  of  a  little  warbler  that  had 
evidently  been  beaten  down  and  drowned  in  the  storm  the  day 
before,  and  lay  on  its  back  on  the  sand  at  the  water's  edge,  the  wings 
a  little  open,  quite  fresh,  and  the  plumage  hardly  ruffled. 

At  dusk,  two  figures  appeared  on  the  beach  of  an  island  about 
half  a  mile  off.  Our  men  sajd  they  were  "  Frangals,"  that  is,  not 
Indians,*  but  more  could  not  be  made  out.  They  proved  afterwards 
to  have  been  some  of  our  friends  of  the  bateau,  but  they  had 
encamped  on  the  opposite  side  of  the  island,  and  did  not  see  us.  It 
nuned  at  intervals,  and  blew  very  hard  in  the  night,  the  wind  shift- 
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Saolt,  and  we  could  reach  it  easily  from  here.  Our  men  were  as 
eager  to  be  gone  as  we,  for  tiiey  had  worked  long  enough  at  one  job 
to  be  glad  of  a  change.  Then  at  this  season  it  was  as  like  as  not  to 
blow  for  a  week,  and  harder,  and  our  provisions  would  not  hold  out 
many  days. 

So  the  canoe  was  set  afloat,  and  held  head  to  sea  by  a  man  on 
each  side,  standing  up  to  his  middle  in  tiie  water.  In  this  position  it 
was  carefully  loaded,  and  we  got  on  board  over  the  stem,  finally 
the  men  contrived  to  get  in  and  push  off  wiUiout  serious  accident, 
though  not  without  shipping  a  good  deal  of  water.  As  the  ^d 
was  directly  off  shore,  matters  improved  as  we  proceeded,  and  before 
long  we  were  under  the  lee  of  Gros-Cap. 

The  thickets  of  white  flowering-raspberry  were  now  full  of  firuit ;  the 
berries  averagmg  about  three  quarters  of  an  inch  in  length,  by  two 
thirds  in  diameter,  and  rather  firmer  and  more  symmetrical  than 
the  common  cultivated  species.  The  taste  is  slightly  acid,  but 
agreeable.  Probably  they  were  not  entirely  ripe.  There  was  also 
an  abundance  of  the  common  wild  raspberries. 

From  Gros-Cap  to  the  mouth  of  the  river,  the  water  was  not  more 
than  three  or  four  feet  deep ;  the  bottom  gravel.  Farther  out 
it  is  deeper,  but  the  amount  of  water  that  leaves  the  lake  is 
small,  as  is  shown  by  the  moderate  rate  of  the  current  at  the 
entrance  of  the  river,  notwithstanding  the  narrowness  of  the  outlet. 
At  the  Pointe-aux-Pins,  where  the  shores  from  being  over  two 
miles  apart  suddenly  approach  to  within  half  a  mile  of  each  other, 
we  did  not  perceive  any  acceleration  of  the  current.  The  fact  is 
tiie  channel  has  only  this  width  all  the  way  down  to  the  Sault ;  the 
rest  being  very  shallow.  The  banks  are  low,  so  that  a  very  slight 
elevation  of  the  surface  of  the  lake  would  give  an  outlet  of  five  or 
ten  miles  in  width  down  to  the  Sault,  and  expanding  below. 

Arriving  at  the  head  of  the  portage,  we  found  some  of  our  friends 
awuting  us.  Both  the  boats  had  got  in  just  before  us,  and  they 
had  hastened  to  get  on  their  civilized  costume  and  run  back  to  meet 
us.  Singularly  enough,  the  "  Dancing  Feather  "  had  arrived  that 
morning,  about  two  hours  before  us !  So  here  we  were  all  on  the 
day  appointed  for  meeting,  although  we  had  paddled  four  hundred 
miles,  and  they  twice  as  far  since  we  parted. 
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We  liad  amogfid  to  aboot  the  Rapids,  instead  of  landing  above. 
The  men  did  not  seem  to  think  it  much  of  an  exploit,  and  made  no 
chango  in  the  stowage  of  the  canoe.  The  oars  were  taken  in ;  the 
steersman  and  bowman  furnished  with  paddles  instead.  We  glided 
qmetly  down,  the  paddles  just  touching  occaaonall^,  with  a  few  rapd 
and  vigorons  strokes  at  certtun  points. 

The  wator  is  so  little  broken  that  we  seemed  not  to  be  moving 
very  fast,  and  it  was  startiing  on  looking  down  over  the  dde  to  see 
the  bowlders  on  the  bottom  britehed  by  so  quickly  that  it  was  impos- 
nble  to  see  tbeir  forms.  It  was  like  looking  down  from  a  railway 
ear  upon  tho  sleepers.  Whether  from  bravado  on  the  part  of  our 
men,  or  &om  the  necessity  of  the  case,  we  several  times  passed  intli- 
in  a  foot  or  less  of  rocks  appareuU;  joat  under  the  sur&ce.  We 
were  not  more  than  three  or  four  nunutes  going  down,  though  the 
distance  is  neaiiy  three  quarters  of  a  mile. 


CHAPTER  IV. 

FROM    THE    SAULT    HOMEWARD. 

Lake  Superior  is  to  be  figured  to  the  mind  as  a  vast  basin  with  a 
high  rockj  rim,  scooped  oat  of  the  plateau  extending  from  the  Alle- 
ghanies  to  the  Mississippi  vallej,  a  little  to  the  south  of  the  height  of 
land.  Its  dimensions,  according  to  Capt.  Bayfield,  are  three  hundred 
and  sixty  miles  in  length,  one  hundred  and  forty  in  breadth,  and  fifteen 
hundred  in  circumference.  The  mountainous  rim  is  almost  unbroken ; 
its  height  varies  from  the  average  of  about  three  or  four  hundred 
feet,  to  twelve  or  thirteen  hundred ;  the  slopes  are  gradual  towards 
the  north,  and  abrupt  on  the  opposite  side,  so  that  on  the  north  shore 
tiie  cli&  rise  steeply  from  the  water,  whilst  on  the  south  it  is  sidd 
tiie  ascent  is  more  gentle  ;  the  abrupt  faces  being  inland. 

This  difierence  of  formation,  joined  to  the  prevalence  of  northerly 
winds,  has  given  very  different  aspects  to  the  two  shores ;  the  southern 
showing  broad  sand-beaches  and  remarkable  hills  of  sand,  whereas 
on  the  north  shore  the  beaches  are  of  large  angular  stones,  and  sand 
is  hardly  to  be  seen  except  at  the  mouths  of  the  rivers.  The  rivers 
of  the  southern  shore  are  often  silted  up,  and  almost  invariably,  it  is 
said,  barred  across  by  sand-spits,  so  that  they  run  sometimes  for 
miles  parallel  to  the  lake,  and  separated  from  it  only  by  narrow  strips 
of  sand  projecting  from  the  west. 

The  continuity  of  this  rim  occasions  a  great  similarity  among  the 
little  rivers  on  the  north  and  east  shores,  and  no  doubt  elsewhere. 
They  all  come  in  with  rapids  and  little  falls  near  the  lake,  and  more 
considerable  ones  farther  back.  These  streams  are  said  often  to  have 
in  their  short  course  a  descent  of  five  or  six  hundred  feet. 
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This  huge  basin  is  filled  with  clear,  icy  water,  of  a  greenish  cast, 
the  average  temperature  about  40 "  Fahrenheit.  *  Its  surface  is 
six  hundred  and  twenty-seven  feet  above  the  level  of  the  sea  ;  its 
depth,  so  far  as  actual  soundings  go,  is  a  hundred  and  tUrty-two 
fathoms,  that  is,  one  hundred  and  sixty-five  feet  below  tiie  sea  level ; 
but  Bayfield  conjectures  it  may  be  over  two  hundred  thorns  in  some 
places.f 

In  geographical  position  the  lake  would  naturally  seem  to  lie 
within  the  zone  of  civilization.  But  on  the  north  shore  we  find  we 
have  already  got  mto  the  Northern  Re^ons.  The  trees  and  sbmbs 
are  the  same  as  are  found  on  Hudson's  Bay ;  spruces,  birches  and 
poplars;  the  Vaccinia  and  I^brador  tea.  Still  more  characteristic 
are  the  deep  beds  of  moss  and  lichen,  and  the  alternation  of  the  dense 
growth  along  the  water,  with  the  dry,  barren,  lichenous  plains  of  the 
interior.  Here  we  are  already  in  the  Fur  Countries;  the  land  <^ 
voyageurs  and  trappers ;  not  &om  any  accident,  but  irom  the  char- 
acter of  the  soil  and  climate.  Unless  the  mines  should  attract  and 
support  a  population,  one  sees  not  how  this  region  should  ever  h» 
inhabited. 

This  stem  and  northern  character  is  shown  in  ootbing  more  clearly 
ih&a  in  the  scarcity  of  animals.  The  woods  are  ralent,and  as  if  de- 
serted ;  one  may  walk  for  hours  without  bearing  an  animal  sound, 
and  when  he  does,  it  is  of  a  wild  and  lonely  character ;  the  cry  of  a 
loon,  or  the  Canada  jay,  the  startling  rattle  of  the  arctic  woodpecker, 
or  the  sweet,  solemn  note  of  the  white-throated  sparrow.  Occa^OD- 
ally  you  come  upon  a  silent,  solitary  pigeon  sitting  upon  a  dead 
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globe.  The  woods  and  rocks  are  everywhere  the  same,  or  similar. 
The  rivers  and  the  islands  are  counterparts  of  each  other.  The  very 
fishes,  although  kept  there  bj  no  material  barrier,  are  yet  different 
from  those  of  the  other  lakes.  Where  differences  exist  between  the 
various  parts,  they  are  broad  and  gradual. 

Aug.  IQthj  11th  and  18th,  —  Principally  employed  in  urran^g 
and  packing  specimens.  Prof.  Agassiz'  collection  alone  occupied 
four  barrels  and  twelve  boxes,  mostly  of  large  size. 

In  the  meantime  our  party  gradually  dispersed.  Some  took  the 
steamer  for  Mackinaw  ;  others  were  to  remain  for  a  few  days  at  the 
Sault,  whilst  another  party  determined  to  take  the  English  steamer 
"  Gore,**  to  Sturgeon  Bay,  and  return  home  through  Upper  Canada. 

Aug.  19th. — We  started  at  eight  o'clock  A.M.  in  the  "  Grore,"  a 
very  well-arranged  and  comfortable  boat.  Our  first  move  was  to 
cross  the  river,  where  we  took  in  the  (English)  Bishop  of  Toronto, 
with  his  chaplain  and  another  clergyman.  We  understood  they  had 
been  consecrating  a  church  on  the  English  side. 

The  scenery  below  the  Sault  is  pleasing,  and  in  many  respects  like 
that  we  had  just  left,  as  if  the  influence  of  the  Great  Lake  extended 
beyond  its  shores.  The  trees  seemed  to  be  of  the  same  species,  and 
there  was  the  same  abimdance  of  wooded  islands  and  islets.  The 
Professor  observed  that  the  scratches  on  the  rocks  were  not  parallel 
to  the  valley,  but  have  a  constant  north  and  south  direction.  The 
high  land  forming  the  sides  of  the  valley  retreats  gradually  on  each 
side,  leaving  a  wide  expanse  of  low  shores  which  would  be  inundated 
by  a  slight  elevation  of  the  water.  For  some  distance  below  the 
Sault  the  river  is  shallow,  and  the  bottom  distinctly  visible,  showing 
ripple-marks  in  many  places  which  are  constantly  covered  by  several 
feet  of  water. 

About  three  o'clock  P.M.,  we  reached  the  Bruce  copper-mine,  to 
the  northward  of  St.  Joseph's  Island.  The  long  wooden  pier  to 
which  we  moored  was  heaped  with  the  most  brilliant  ore  of  the  kinds 
the  miners  call  "  horseflesh"  and  "  peacock  ore,"  having  every  hue 
of  blue,  purple  and  golden.  The  first  question  the  agent  asked  us 
when  we  landed,  was,  whether  we  had  a  medical  man  with  us,  for 
two  of  his  men  had  just  been  injured  by  a  premature  explosion.  For- 
tunately, there  were  two  of  the  profession  in  our  party,  not  to  count 
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the  Professor,  and  the  poor  fellowe  were  immediately  attended  to. 
They  were  dreadfully  barat  and  torn  about  the  face,  and  were  moan- 
ing with  pun,  and  still  more  at  the  thoughts  of  losing  their  eyes,  and 
thus  their  means  of  support.  The  doctors  shook  their  heads  at  first, 
but  afterwards,  after  proper  washing,  &c.,  their  case  looked  better. 
They  were  taken  on  board  to  be  carried  to  the  hospital  at  Penetan- 
guishene,  and  we  had  the  satisfaction  on  landing  them  there  of  believ- 
jng  that  they  would  come  out  with  an  eye  apiece,  at  the  worst. 

This  mine  belongs  to  the  Montreal  Company,  and  the  little  settle- 
ment has  a  thriving  look.  The  works  that  we  saw  were  mostiy  open 
trenches,  displaying  a  few  feet  of  top-soil,  consisting  of  unstratified 
drift,  clay  with  scratched  pebbles  and  bowlders.  The  metalliferous 
rock,  which  is  sienite  and  metamorphic  talc-schist,  with  veins  of 
quartz,  is  also  polished  and  scratched.  The  ore  consists  of  various 
sulphurets  of  copper,  particularly  the  yellow.  At  St.  Joseph's,  where 
we  stopped  to  wood,  the  Captain,  (a  very  intelligent  man,  abounding 
in  information  coneemmg  the  country,)  took  us  to  see  a  rock  which 
he  considered  a  great  curiosity.  It  proved  to  be  a  large  bowlder  of 
the  most  beautiful  conglomerate,  presenting  a  great  variety  of  bril- 
liant colors ;  agates,  jasper,  porphyry,  trap,  A,c.,  all  polished  down  to 
an  even  surface.  Other  bowlders  of  the  same  kind  were  lying  about 
near  the  beach.  The  rock  in  place  is  Trenton  hmestone,  and  fiill 
of  the  organic  remiuns  peculiar  to  that  depoat.  We  observed  great 
numbers  of  bowlders  on  all  the  islands  we  passed  in  Lake  Huron. 
There  is  a  little  settlement  on  this  end  of  the  island,  which  the 
>majn  called  liis,  aa  the  land  boloo;;;a  to  him.     He  boni^ht  ; 
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by  the  waves  and  thereby  rounded  and  smoothed,  and  afterwards  cemented 
together,  before  the  appearance  of  animal  life  on  the  earth.  On  the  other 
hand  it  contains  trap ;  thus  trap-dykes  must  have  been  thrown  up  at  that 
early  period.  Its  other  elements  are  jasper,  porphyry,  agate,  quartz,  and 
even  mica ;  all  belonging  to  the  ancient  rocks  which  we  have  seen  oh  Lake 
Superior.  In  one  of  the  bowlders  the  materials  are  slightly  stratified,  so 
that  they  had  been  arranged  in  layers  before  they  were  cemented  together. 
In  all  of  them  the  cement  is  more  or  less  vitrified,  showing  a  strong  action 
of  heat  This  must  have  been  derived  from  plutonic  agencies,  so  that  the 
plutonic  action  on  the  lake  commenced  before  the  introduction  of  animal  life. 
The  sandstone  formations  about  Gros-Cap  and  Batcheewauung  Bay  indicate 
in  all  probability  the  beaches  of  the  ancient  continents  from  which  these  frag- 
ments were  detached,  and  the  outlines  of  the  seas  by  which  they  were  rolled 
and  worn.  Afterwards  they  were  conglomerated,  and  then  removed  hither 
by  other  agencies.  This  bowlder  does  not  show  the  marks  of  having  been 
transported  by  the  action  of  water.  Its  surface  is  smoothed  and  grooved  in 
a  uniform  manner,  without  the  slightest  reference  to  the  different  hardness 
of  its  various  materials.  Had  it  been  worn  into  its  present  shape  by  the 
action  of  water,  the  harder  stones  would  be  left  prominent.  I  have  no  doubt, 
from  similarity  of  its  appearance  in  this  respect  to  the  rocks  of  the  present  gla- 
ciers of  Switzerland,  that  it  has  been  firmly  fixed  in  a  heavy  mass  of  ice  and 
moved  steadily  forward  in  one  direction,  and  thereby  ground  down." 

These  remarks  being  made  in  the  main  cabin,  in  the  presence  of 
the  Captain  and  the  other  passengers,  one  of  the  clergymen  after- 
wards took  the  Professor  to  task  for  denying  that  the  world  and  its 
inhabitants  were  all  made  at  once,  as  if  this  was  a  well-understood 
thing,  and  got  quite  indignant,  when  he  would  not  admit  that  the 
Bible  had  so  settled  it.  His  tone  on  this  occasion,  (for  otherwise  he 
appeared  to  be  a  well-bred  and  educated  man,)  seemed  to  indicate  a 
different  position  of  the  old  theologico-geological  question  here,  a 
question  one  would  have  thought  fimally  disposed  of  among  men  of 
liberal  training. 

Aug.  20th. — We  stopped  this  morning  at  a  little  settlement  on  the 
Grand  Manitoulin,  whither  the  Indians  come  yearly  to  receive  their 
"  presents."  A  few  soldiers  are  stationed  here  to  keep  order  on 
these  occasions.  It  is  a  significant  fact  that  both  here  and  at  Mack- 
inaw, the  ground-rent  paid  by  the  British  and  United  States  govern- 
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ments  to  ilie  orijpDal  lords  of  the  soil,  goes  under  tlie  name  of  a 
present,  aa  if  dependent  on  the  mere  good-vill  and  pleasore  of  the 
tenants. 

The  Indians  had  been  collected  here  a  week  or  tvo  before,  it  was 
sud,  to  the  number  of  three  or  four  thousand ;  we  saw  the  traces  of 
their  encampment  on  the  beach.  In  general  it  is  onl;  those  Uving  in 
the  neighborhood  that  come,  since  to  journey  hither  from  the  more 
distant  Tillages  would  cost  more  than  the  "  present"  would  come 
to. 

On  one  occasion,  the  Captain  saw  a  general  collection  of  the  tribe 
from  all  qoarters,  as  far  aa  the  Ked  River  settlement  on  the  one 
hand,  uid  Hudson's  Bay  on  the  other.  There  were  in  all  about  five 
thousand  ux  hundred  persons,  men,  women,  and  children.  As  usual 
they  carried  little  or  no  food  with  them,  and  such  a  multitude  soon 
exhausted  the  fish  and  game  of  the  neighborhood.  Terrible  want 
ensued,  and  as  the  English  authorities  for  some  time  refused  any 
assistance,  many  were  near  starvation.  Some  families,'  to  his  knowl- 
edge, went  three  days  without  food  ;  others  lived  on  small  bits  of 
maple  sugar,  which  were  divided  with  scrupulous  accuracy.  At  last 
the  officer  in  charge  ordered  some  Indian  com  and  "  grease"  to  be 
served  out  to  them.  The  Captain  was  standing  with  the  officers  when 
this  order  was  executed,  and  understood  (though  Uivy  did  not,)  the 
speech  the  chief  made  to  his  men  on  the  occasion.  "  When  strangers 
come  to  visit  im,"  stud  he,  "  we  look  round  for  the  best  we  have,  to 
offer  to  them.     But  we  must  take  this,  or  starve." 

If  it  be  said  that  the  strict  law  of  nations  is  not  applicable  to  deal- 
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The  settlement  consists  of  a  store-house  on  the  beach,  and  a  few 
neat  whitewashed  cottages  along  the  top  of  the  high  bank,  wiUi  their 
finc&its  ovemin  with  vines.  A  little  way  back  from  the  bluff  was  a  neat 
Gothic  church,  of  wood,  not  quite  finished  ;  service  was  held  in  a 
smaU  building  beyond.  The  rock,  which  is  Trenton  limestone,  and 
full  of  fossils,  crops  out  everywhere  in  nearly  horizontal  strata. 

Soon  after  leaving  this  place  we  entered  the  Georgian  Bay,  so 
called,  the  Captain  says,  ever  since  he  has  known  it,  though  one  sees 
it  named  Lake  Manitoulin,  or  Manitoulin  Bay,  on  some  maps.  He 
commanded  the  first  steamboat  that  pKed  between  Penetanguishene 
and  the  Sault.  The  trip  occupied  four  or  five  days  ;  they  crept 
along  the  northern  shore,  stopping  to  cut  wood  where  they  wanted  it, 
and  lying  by  at  night. 

High  land  was  now  in  sight  to  the  northward ;  mountains  of  about 
twelve  hundred  feet  elevation.  The  water  is  very  deep,  but  from 
the  number  of  islands  and  rocks,  the  navigation  is  dangerous,  and  it 
is  necessary  to  anchor  in  case  of  fog.  •  Sometimes  no  bottom  can  be 
had  close  to  shore,  and  then  they  have  to  make  fast  to  trees.  Nor- 
thern Lights  this  evening. 

Aug,  2\9L — We  arrived  at  Penetanguishene  early  in  the  fore- 
noon, and  remained  there  a  short  time  to  wood,  &c.  The  wounded 
men  were  carried  on  mattresses  to  the  Military  Hospital.  Near  the 
entrance  was  a  war  steamer,  moored  at  one  of  the  wharves.  This 
vessel,  in  accordance  with  treaty,  carries  but  one  gun.  The  village 
is  situated  at  the  bottom  of  a  deep  narrow  bay  ;  the  shores  on  the 
right  going  in  are  low  and  covered  with  wood ;  on  the  left,  the  ground 
rising  and  cleared  for  cultivation.  The  sight  of  fences  and  farm- 
houses here  was  more  home-like  than  anything  we  had  seen  for  some 
time.  The  place  seems  to  be  a  thriving  one,  and  it  is  thought  the 
road  from  the  lake  to  Toronto  will  ultimately  commence  here.  The 
upper  part  of  the  bay,  however,  near  the  town,  seems  to  be  too  shal- 
low to  favor  navigation.  Judging  from  a  slip  of  paper  offering  a 
reward  for  certain  Indian  curiosities,  which  was  stuck  up  in  one  of 
the  shops^  there  would  seem  to  be  some  one  here  who  has  the  good 
sense  to  look  after  the  remains  of  the  aboriginal  inhabitants. 

The  distance  to  Sturgeon  Bay,  where  we  were  to  leave  the 
boat,  is  not  great,  but  from  t^e  stop  at  Penetanguishene,  and  the 
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orookednesa  of  the  course,  it  vaa  two  o'clock  before  we  got  there. 
On  our  arrival,  we  found  aome  confusion.    So  large  a  number  of  pas- ' 
■engers  had  not  been  expected,  for  tlie  travel  on  this  route  is  very 
inconsiderable  ;  tbe  boats  being  maintained  principally  by  their  con- 
tracts with  the  Post-ofBce. 

Tbe  place  consiste  of  a  small  gap  cut  in  tbe  forest,  large  enough 
for  a  single  rather  neat  frame-house  and  out-buildings.  From  it  a 
dark  lane,  cut  straight  into  the  wooda,  was  the  road  we  were  to  take, 
»  highway  in  its  most  primitive  stages,  as  we  found  when,  after  some 
delay,  we  got  off  in  three  large  open  wagons,  ioto  which  we  were 
stowed  with  our  luggage,  as  close  as  cattle  on  the  way  to  market. 

We  found  on  our  first  landing  a  marked  change  both  in  the  Fauna 
and  the  Flora.  The  woods  are  like  those  of  Western  New  York  in 
the  size  and  species  of  the  trees.  We  saw  agiun  red  and  sugar 
maples,  red  and  white  oaks,  hop-hornbeam,  beech,  ash,  basswood, 
■amach,  tic.,  and  among  the  birds  we  recognized  the  red-headed 
woodpecker  and  blue  jay. 

The  road  for  the  first  thirteen  miles  was  as  bad  as  could  be  found, 
at  this  season  of  the  year,  on  the  continent,  and  we  had  to  keep  all 
the  way  at  a  walk.  In  the  spring  I  should  think  it  could  be  hardly 
passable  by  heavy  wagons.  For  this  distance,  wo  saw  no  signs  of 
habitation  except  a  few  scattered  ruinous  log-cabins,  built  by  Indians, 
who  had  been  encouraged  to  settle  here,  but  who  had  long  since 
deserted  them. 

After  that  we  began  to  meet  clearings,  growing  more  and  more 
numerous  as  wo  approached  Coldwater.     At  ore  of  [hcae  wQ  suo- 
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sage,  and  were  so  much  pleased  with  the  appearance  of  things,  that 
we  resolved  to  pass  the  night  there  rather  than  at  the  tavern. 

Aug,  22d. — The  Lake  Simcoe  District  as  it  is  called,  is,  it  seems, 
already  noted  for  its  fertility,  particularly  as  a  wheat  country, 
although  a  large  part  of  it  is  still  uncleared.  Judging  from  the 
growth  of  timber,  the  portion  on  Lake  Huron  must  be  at  least  equal 
to  any  of  it.  Patriotic  and  enthusiastic  Sir  Francis  Head  pronounces 
it  tiie  best  land  in  North  America ;  but  without  going  so  far  as  this, 
it  may  probably  approach  that  of  the  north-western  part  of  New 
York.  The  immediate  border  of  the  lake  is,  as  I  understand,  less 
fertile ;  for  this  reason,  probably,  the  forest  is  but  sparingly  inter- 
rupted by  clearings.  The  lake  is  too  large,  and  its  shores  too  low 
and  fiat,  to  be  beautiful ;  but  it  is  saved  from  monotony  by  numbers 
of  wooded  islets.    Its  height  above  Lake  Huron  is  152  feet. 

About  noon  we  came  to  a  river-like  strait,  with  wide  sedgy  shores, 
which  are  said  to  afibrd  capital  duck  and  snipe  shooting.  Even  at 
this  time  there  were  a  few  ducks.  Arriving  at  Holland  Landing,  we 
found  the  same  difficulty  about  conveyances  to  St.  Albans,  and  most 
of  us  walked  thither,  three  miles,  sending  our  luggage  by  a  wagon. 

The  name  St.  Albans  has  an  old-world  sound,  and  the  place 
itself  had  an  old-world  look,  for,  though  a  raw  kind  of  village 
enough,  yet  there  were,  I  think,  five  very  nice  saddlers'  shops,  a 
twlor  "  from  London,"  with  a  very  neat  establishment,  and  other 
signs  of  a  somewhat  aristocratic  element  in  the  population,  probably 
due  to  the  number  of  retired  British  officers  who  have  farms  in  the 
neighborhood,  and  still  keep  up  the  equestrian  habits,  and  something 
of  the  attention  to  dress,  that  distinguish  their  nation  and  class. 
Even  the  public  houses  were  not  "  hotels,"  but  "  inns." 

After  dinner  we  packed  into  two  stages,  which,  however,  would  not 
contain  our  efiects,  so  they  had  to  follow  after,  whereby  we  were 
much  delayed,  and  I  lost  my  best  Mackinaw  blanket,  faithful  com- 
panion in  the  wilderness,  purloined  from  the  top  of  my  trunk. 

The  road  beyond  St.  Albans  is  everywhere  excellently  well  built, 
but  the  first  part  of  it  had  been  but  recently  macadamized,  which 
reduced  our  pace  to  a  walk.  The  country  all  the  way  is  very  pretty, 
neat  villages  and  farm-houses  increasing  in  number  as  we  approached 
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Toronto,  &nd  all  filled  witli  troops  of  tfae  ronest  children,  and  soi^ 
rounded  bj  fine  orchards  and  cozn-fieldB.  The  ha;  seemed  in  many 
instances  at  least  to  be  stacked,  in  the  English  &Bhi(m,  instead  of 
being  stored  in  bams.  Vines  and  ornamental  trees  vere  beginning 
to  be  cultivated  about  the  houses,  though  the  prevalence  of  balsam- 
firs  showed  that  they  had  not  got  far  in  this  direction.  The  houses 
are  sometimes  of  a  very  agreeable  cream-colored  brick,  made  in  the 
neighborhood  ;  most  frequently,  however,  rough-cast,  upon  lath,  with 
a  mixture  of  plaster,  lime  and  coarse  sand,  which  is  said  to  stand 
perfectly  well.  The  forest  trees  are  principally  white  pines,  some 
very  fine  spedmena  of  which  we  saw  along  the  road.  These  afibrd 
employment  to  a  number  of  steam  saw-mills,  and  large  quanuties  of 
lumber  are  exported  from  Toronto. 

The  government  lands  here,  I  was  told,  are  divided  off  into  strips' 
two  lots  deep,  by  parallel  roads,  and  these  being  joined  at  certain 
intervals  by  cross  lanes,  the  divi^on  of  farms  is  rendered  very  sym- 
metrical. Probably,  however,  this  necessitates  the  buying  of  an 
entiro  lot,  or  none  at  all  ;  at  all  events,  we  understood  that  for  some 
reason  or  other  the  transfer  of  roal  estate  is  much  hampered  by  the 
regulations  of  the  Land  Office. 

We  arrived  at  Toronto  by  gas-light,  and  found  nobody  awake  but 
a  train  of  geese  who  wero  solemnly  waddling  across  the  street. 
We  went  to  the  Wellington  Hotel,  a  very  dirty  and  uncomfortable 
place. 

Aug.  23ii. — Our  baggage  did  not  arrive  until  this  morning,  fif- 
tecn  niiimtes  bt-iore  the  boat  for  Uueenston  atarteii.     My 
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Aug,  2ith. — Early  this  morning  I  took  to  the  boat  for  Queens- 
ton,  and  thence  by  a  very  wretched  ndlway  reached  Niagara  to 
dinner. 

Aug.  25th. — ^We  went  bj  the  raihroad  to  Lockport,  to  pay  a  visit 
to  Colonel  Jewett,  the  most  warm-hearted  of  collectors  of  fossils.  He 
showed  us  his  collection  as  far  as  it  was  accessible,  gave  the  Pro- 
fessor several  specimens,  and  showed  us  where  to  pick  up  more  for 
ourselves.  At  the  quarry  of  hydraulic  limestone  we  saw  an  interest- 
ing document  for  the  geology  of  the  drift-period.  The  soft  rock  was 
abundantly  furrowed,  from  a  direction  a  little  west  of  north.  One  of 
these  furrows  gradually  deepened,  until  it  was  interrupted  by  a  suc- 
cession of  horseshoe  shaped  hollows,  sloping  from  the  north,  and  deep 
and  abrupt  towards  ihe  south,"  showing  that  the  furrowing  mass  was 
moving  from  north  to  south,  and  from  some  interruption  had  chipped 
out  these  bits. 

From  Lockport  we  drove  to  the  line  of  the  railroad,  and  returned 
home  by  the  same  way  as  we  came. 
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I. 

THE  NORTHERN  VEGETATION  COMPARED  WITH  THAT  OP 

THE  JURA  AND  THE  ALPS. 


It  is  now  umyersallj  known  that  living  beings,  animals  and  plants, 
are  not  scattered  at  random  over  the  surface  of  the  whole  globe. 
Their  distribution,  on  the  contrary,  is  regulated  bj  particular  laws 
which  give  each  country  a  peculiar  aspect.  We  call  tslimate  the 
physical  conditions  which  seem  to  regulate  this  distribution,  however 
diversified  the  causes  thus  acting  may  be.  The  distribution  of  heat 
all  the  year  round ;  the  mode  of  succession  of  temperature,  either 
by  sudden  or  gradual  changes  ;  the  degree  of  moisture  of  the  atmos- 
phere ;  the  pressure  of  the  air ;  the  amount  of  light ;  the  electric 
condition  of  the  atmosphere ;  all  these  and  perhaps  some  other  agents 
continually  influence  the  growth  of  plants  and  the  development  of 
animals.  The  nature  of  the  soil  is  no  less  powerful  in  its  influence 
upon  organized  beings,  though  here  also  very  different  agents  are 
considered  under  one  head ;  as  the  chemical  properties  of  the  ground 
are  evidently  as  efficient  as  the  physical. 

Let  us  for  a  moment  examine  these  circumstonces.  Temperature 
seems  to  be  tiie  all-ruling  power.  With  the  returning  smile  of 
spring,  yegetation  bursts  out  with  new  vigor,  and  dies  again  as  the 
cold  of  winter  brings  back  its  annihilating  rigors.  Under  the  hot 
sun  of  the  tropics  the  beauty  and  variety  of  vegetation  exceed  all 
that  is  known  in  more  temperate  regions,  whilst  as  we  approach  tiie 
polar  plains  we  see  it  grow  gradually  less  diversified  and  more  dwar^ 
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tab,  tlms  edubiting  all  over;  the  globe  a  close  oonneotion  between 
Uie  modifioatioiis  of  temperature  from  the  equator  to  the  poles,  and 
the  geographical  distribution  of  vegetable  and  animal  life.  The 
more  powerful  influenoe  of  temperature  upon  regetatiou  does  not, 
hovever,  preclude  the  influence  of  other  agents ;  even  the  manner 
in  which  Ae  same  amoant  of  heat  is  distributed  over  tlie  earth  is  a 
{^ven  time,  will  produoe  difierences.  It  is  well  known,  that  coun- 
tries in  which  the  summers  are  short  but  very  warm,  and  the  winten 
very  long  and  cold,  have  a  vcgetadon  totally  Afferent  from  tboee 
irtiere  the  seasons  are  more  equable  and  succeed  each  other  by 
gradual  ohanges,  although  the  mean  annual  temperature  of  both  be 
the  same.  Next  in  importance  we  may  perhaps  ctmsider  the  degree 
of  moisture  of  the  atmosphere,  which  diflers  widely  in  di&rent  re- 
^ODS ;  the  damp  valleys  of  the  Mississipiu,  for  instance,  [weeent  the 
most  strikiDg  contrast  with  the  rolling  country  farther  west.  Again, 
the  swamps  and  ttie  sandy  pliuns,  the  rocl^  hills  and  &te  loamy  scnb, 
Ae  snow-clad  barrens  and  the  fi?osea  gravel  of  the  Korth,  even  under 
(Avomstanoes  otherwise  most  rimilar,  aSbrd  the  greatest  divetnt^  of 
vegetation.  There  is  still  another  way  in  which  mcnsture  may  act 
in  a  particular  manner ;  as  vegetation  is  not  influenoed  amply  by 
fte  annual  amount  of  moisture,  but  also  by  the  quantity  of  watw 
that  falls  at  one  time,  and  the  periods  at  which  it  &11b.  A.  low  tem- 
perature in  a  moist  climate  will  indeed  produce  some  rematkable 
peculiarities ;  for  instance  where  early  winters  canse  an  extenave 
sheet  of  snow  to  be  accumulated  over  the  ground,  and  to  protect 
vegetation  from  the  deetroying  influence  of  &ost ;  as  is  the  case  in 
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plants ;  for  tiiongh  analogous,  the  flora  of  iiie  high  Norih  is  by  no 
means  identical  with  that  of  the  most  elevated  Alpme  ridges,  ovw 
which  vegetation  continues  to  extend.  The  influence  of  atmospherie 
pressure  seems  to  me  particularly  evinced  in  tiie  great,  I  may  say 
the  prevailing  number  of  Alpine  species  endowed  with  a  volatile  frsr 
grance  which  adds  so  much  to  the  sweet  and  soothing  influence  of 
moontiun  rambles ;  whilst  the  northern  species,  however  similar  to 
those  of  the  Alps,  partake  more  or  less  of  the  dullness  of  the  heavy 
sky  under  which  they  flourish.* 

Whatever  may  be  the  intenidty  of  other  causes,  and  even  when 
they  are  most  uniform,  the  chemical  nature  of  the  soil  acts  perhaps 
as  powerfully  as  the  physical  conditions  under  which  the  plant  may 
grow.  To  be  fully  impressed  with  the  important  influence  of  the  soil 
we  need  only  be  {iimiliar  with  the  differences  noticed  in  the  growth 
of  wheat  or  other  grains  in  different  soils,  or  with  the  different  aspect 
of  pastures  on  rich  or  poor  grounds,  and  to  trace  the  same  modifica- 
tions through  any  small  tract  of  land  with  the  view  to  understand 
fflmilar  changes  over  wider  countries.f 

*  It  would  be  a  mistake  to  ascribe  to  reduced  atmospberic  pressure  tbe  peculiar  aspect 
of  most  plants  in  tbe  bigber  Alps,  as  tbey  are  undoubtedly  more  influenced  by  th* 
temperatoret  and  especially  by  tbe  pressure  of  the  snow  of  those  high  regions.  Thett 
plants  are  commonly  coTcred  with  a  thick  and  close  down,  which  reminds  us  of  the  soft 
for  of  the  northern  animals ;  tbey  creep  for  the  most  part  attached  to  the  compact  and 
Imaeloas  soil  among  the  clefts  of  rocks,  where  their  roots  can  penetrate  and  where  they 
find  shelter.  SeTeral  of  them  baye  fleshy  and  succident  leayes,  filled  with  liquid^ 
dflfired  rather  from  the  atmosphere,  than  from  tbe  stony  and  dried  soil  upon  which  we 
generaUy  find  them.  These  phenomena  of  Alpine  Tegetation  occur  successiyely  at  a 
laM  eonsiderable  deration  the  more  we  advance  northwards,  and  show  themsehres  oa 
the  plains  towards  the  polar  regions,  where  the  temperature  agrees  with  that  of  tht 
high  Alpine  summits.  The  fact  that  many  plants  of  tbe  highest  summits  lire  yery  weU 
at  the  foot  of  the  glaciers  which  descend  into  the  lower  yalleys,  would  seem  to  show 
that  atmoepherie  pressure  has  only  a  limited  influence  upon  Al^nne  plants ;  but  the  mo- 
ment we  baye  satisfied  ourseWes  tiiat  the  most  fragrant  of  these  species  neyer  prosper 
below,  we  must  admit  that  the  relation  between  fragrance  and  atmospberic  pressure  to 
wbkik  I  have  alluded  aboye,  is  weU  sustained.  The  Alpine  plants  are,  it  is  well  known, 
▼ery  difficult  to  cnltiyate ;  Mr.  Yaucber,  at  Fleurier,  assisted  by  Mr.  Lesquereuz  ham 
howeyer  sucoeeded  in  bringing  together  a  magnificent  and  numerous  collection  of  spe- 
eles  of  the  high  Alps.  In  order  to  preserye  them,  tbey  took  care  to  harden  and  press 
the  soil,  or  to  introduce  small  blocks  of  limestone  into  it,  and  to  coyer  them  with  snow 
in  the  spring,  but  especially  to  press  the  roots  yery  often  into  the  ground  in  tbe  spring, 
as  they  are  otherwise  pushed  out  after  eyery  frost,  and  perish  in  a  single  day  if  care  b« 
mot  taken  to  put  them  again  without  delay  into  tbe  ground. 

t  The  chemical  elements  of  the  soil  seem,  howeyer,  to  baye  less  infiuenoe  npon  the 
geographSflsl  distrttmtion  of  the  large  y^getaUes  or  pluenogames,  than  npon  the  eryp- 
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To  Bsttafj''  oarselrea  of  the  powerful  influence  of  electricitj  apon 
Tegetftta<Hi,  we  need  only  remember  the  increased  npidit;  with  which 
j^aota  come  forth,  daring  spring,  after  thander  stonni. 

Many  other  causes  still  more  intimately  connected  with  the  aspect 
of  our  globe  have  also  a  great  influence  upon  the  distribution  of  the 
)lt"i™wTn  and  plants  whioh  live  on  its  surface.  The  form  of  continents, 
ttie  bearing  of  their  shores,  the  direction  and  heif^t  of  mountsins, 
the  mean  level  of  great  plains,  the  amount  of  water  circumscribed 
bj  land  and  forming  inland  lakes  or  seaa,  each  shows  s  marked  influ- 
ence apoti  the  general  features  of  vegetation.  Small  low  islands, 
scattered  in  clusters,  arc  covered  with  a  vegetation  entitely  different 
from  that  of  extensive  pluns,  under  the  same  latitudes.  The  bearing 
of  the  shores  agun,  modifying  the  currents  of  the  sea,  will  also  react 
apon  vegetation.  Mounttun  cb^ns  will  be  influential  not  only  from 
the  hei^t  of  liieir  slopes  and  summits,  but  also  from  their  action 

togBinu.  The  atttrapU  nude  to  group  the  ronner  acoording  to  tbe  n*liire  of  tha  Kdl 
npoa  whioh  tbej  grow,  hive  aSiiTded  no  utiifutoij  raulti.  It  ia  otherwiia  when  ve 
conndar  tha  hjdrodjmunic  cipuitf  of  tha  toil,  th^t  ia  to  aijr,  tha  piopertr  wUch  tt 
lua  to  retain  tha  vater  for  a  longer  or  ahorta  time.  Tradng  oar  inteatigationa  in 
thia  direction  we  airiTe,  on  the  eontrirr,  at  vary  important  ooncluaions.  A  landy 
<eMtt  and  a  peat-bog  for  Initanoe,  m  tha  tm  eitremM,  haya  quite  peentiar  flora, 
iriiieh  itand  Mmpletelf  laolated  from  the  TCgatation  of  aolla  whoae  eaientiBl  componoit 
mitarial  ia  humna.  Thia  (act  ii  !n  peifect  aosord^ce  with  recent  diisoTBriea  in  *eg*- 
tabla  phjaiologjp,  which  leem  to  prate  that  planti  extract  nothing  from  the  soil  eieapt 
watar,  or  nooiiihment  in  a  liqold  atate,  and  that  their  other  components,  the  oarbon 
in  partlcnlaT,  ara  furniihed  them  from  the  atmmphere. 

Aa  we  daaeend  tha  scale,  Ad  amTe  at  tha  cTTptogames,  the  chemical  InBaenoe 
nf  the  iM  is  gradually  mora  and  more  felt  in  the  distribution  of  the  genera,  and 
aren  of  the  apedea.    The  motsai  eran  may  ba  readily  grouped  according  to  the  locall. 
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upon  the  prevailing  winds.  It  is  obvious,  for  instsmce,  that  a  moun- 
tain chain  like  the  Alps,  running  from  east  to  west,  and  thus  forming 
a  barrier  between  the  colder  region  northwards,  and  the  warmer 
southwards,  will  have  a  tendency  to  lower  the  temperature  of  the 
Bortbem  plains,  and  to  increase  that  of  the  southern,  below  or  above 
the  mean  which  such  localities  would  otherwise  present ;  while  the 
influence  of  a  chain  runmng  north  and  south,  like  the  Bocky  Moun- 
tiuns  and  the  Andes,  will  be  quite  the  reverse,  and  tend  to  increase 
the  natural  differences  between  the  eastern  and  western  shores  of 
the  continent,  and,  laying  open  the  north  to  southern  influences  and 
the  south  to  thos3  of  the  north,  render  its  climate  excessive,  i.  e., 
its  summer  warmer  and  its  winter  colder. 

Again,  Uie  equalizmg  influence  of  a  large  sheet  of  water,  the  tem- 
perature of  which  is  less  liable  to  sudden  changes  than  the  atmos- 
pheric ur,  is  very  apparent  in  the  uniformity  of  coast  vegetaticm 
over  extensive  tracts,  provided  the  soil  be  of  the  same  nature,  and 
also  in  the  slower  transition  from  one  season  into  the  other  along  the 
shores ;  the  coasts  having  less  extreme  temperatures  than  the  main 
land.  The  absolute  degree  •  of  temperature  of  the  water  acts  with 
equal  power ;  as  the  aquatic  plants  of  the  tropical  regions,  for  ior 
stance*  those  of  Guyana,  differ  as  widely  from  those  of  Lake  Supe- 
rior, as  the  palms  differ  from  the  pine  forests.  * 

^  One  of  the  most  prominent  causes  of  the  dispersion,  not  to  say  of  the  distribution 
of  plants,*  is  certainly  the  direction  and  the  swiftness  of  water-courses.  On  one  hand 
the  rivers  bring  down  from  the  summits  or  the  elevated  parts  of  the  country  a  large 
number  of  plants  and  seeds,  which  are  stopped  and  take  root  farther  below,  o.n  their 
banks ;  on  the  other,  they  spread  in  their  neighborhood  a  greater  or  less  amount 
of  moisture.  This  is,  I  think,  the  best  cause  to  assign  to  the  uniformity  of  vegetal 
tion  over  large  plains,  traversed  by  rivers,  or  to  that  of  the  sea-shores,  or  especially 
to  that  of  the  low  islands  and  peninsulas  of  little  extent  We  must  also  admit,  how- 
ever, that  there  are  along  the  course  of  rivers  a  great  variety  of  stations,  which  we 
may  find  nowhere  else,  valleys,  abrupt  rocks,  shaded  places,  constantly  or  alternately 
lighted  by  the  sun  according  to  their  bearing ;  and  that  in  this  manner  secondary  agents 
may  hav4  their  influence  in  varying  greatly  the  aspect  of  vegetation. 

It  is  also  a  curious  but  positive  fact,  that  high  mountain  chains  have  a  direct  infla- 
ence  upon  the  dissemination  of  the  species  over  the  neighboring  secondary  chains, 
even  at  a  considerable  distance.  This  fact  is  plainly  shown  in  the  Jura  for  instance, 
where  from  the  summits  of  the  Dole  to  those  of  the  Chasseral  we  observe  a  true  Alpine 
vegetation,  lestf  and  less  abundant  the  more  we  recede  from  the  Alps  in  one  or  another 
direction.  At  an  equal  elevation  the  summits  of  the  northern  Jura  lose  every  trace  of 
Alpine  plants  which  we  find  so  abundantly  upon  its  southern  summits,  especially  upon 
the  ridges  near  the  Alps,  as  the  Dole,  the  Mount  Tendre,  for  instance.   The  same  takei 
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Bnt  howeTer  active  these  ph^cal  agents  ma;  he,  it  would  be 
Tery  anphiloaophical  to  oonfflder  them  as  the  soorce  or  orifpn  of  Uie 
beinga  np(»i  wHoh  the;  shov  so  extenara  an  infinence.  UGetak- 
ing  the  ciroumatanlial  relation  under  which  they  appear,  for  a  caTisal 
connection,  has  done  great  nuachief  in  natontl  science,  and  led 
'  manj  to  believe  they  understood  tiie  process  of  creation,  becsose 
tttey  conld  account  for  some  of  the  phenomena  under  obserrati<Ri. 
Bnt  however  powerful  may  be  the  degree  of  the  heat ;  be  the  ur 
ever  so  dry,  or  ever  so  moist ;  the  light  ever  so  moderate,  or  ever 
M  bright ;  alternating  ever  so  suddenly  ^th  darkness,  or  paanng 
gradnidly  from  one  condition  to  the  other;  these  agento  have 
never  been  observed  to  produce  anything  new,  or  to  call  into 
existence  anything  that  did  not  exist  before.  VHiether  acting 
isolated  or  jointly,  they  have  never  been  known  even  to  modify  to 
any  great  extent  the  living  beings  already  existing,  unless  under  the 
guidance  and  influence  of  man,  as  we  observe  among  domesticated 
animals  and  cultivated  plants.  This  latter  fact  shows  indeed  that 
the  influence  of  the  mind  over  material  phenomena  is  far  greater 
(ban  that  of  phyucal  forces,  and  thus  refers  our  thoughts  again  and 
agun  to  a  Supreme  Intelligence  for  a  cause  of  all  these  phenomena, 
rather  than  to  so-called  natural  agents. 

Coming  hack  from  Uiese  general  views  to  our  special  subject,  it 
will  be  observed  that  North  America  moat,  a  priori,  be  expected 
to  have,  in  some  parts,  a  veiy  divermfied  vegetation,  owing  to  &e 
peonliarities  of  its  natural  geograplucal  districts,  and  in  others,  vii., 
over  its  extensive  tracts  oF  uiuform  pl^na,  a  vegetatiop  &s  unifonn 
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sea  to  any  hei^t  along  fhe  slopes  of  a  mountain.  In  both  these 
directions  there  is  a  striking  agreement  in  tiie  order  of  succession  of 
the  ph^iomena,  so  much  so,  that  the  natural  products  of  anj  given 
latitude  may  be  properly  compared  with  those  occurring  at  a  given 
height  above  the  level  of  the  sea ;  for  instance,  the  vegetation  of 
re^ns  near  the  polar  circles,  and  tiiat  of  high  mountains  near  the 
limits  of  perpetual  snow  under  any  latitude.  The  height  of  this  limit, 
however,  varies  of  course  with  the  latitude.  In  Lapland,  at  67^  north 
latitude,  it  is  three  thousand  five  hundred  feet  above  the  level  of  the 
sea ;  in  Norway  at  lat.  60^  it  is  five  thousand  feet ;  in  the  Alps  at 
lat  46^  about  eight  thousand  five  hundred ;  in  the  Himalaya  at  lat 
80^  over  twelve  tiiousand ;  in  Mexico  at  lat.  19^  it  is  fifteen  thou- 
sand ;  and  at  Quito  under  the  equator,  not  less  than  sixteen  thousand. 
At  these  elevations,  in  their  different  respective  latitudes,  without 
taking  the  undulations  of  the  isothermal  lines  into  consideration, 
vegetation  shows  a  most  uniform  character,  so  that  it  may  be  scdd 
that  there  is  a  corresponding  similarity  of  climate  a^d  vegetation  be- 
tween the  successive  degrees  of  latitude  and  the  successive  heights 
above  the  sea.  As  a  striking  example  I  may  mention  the  fact  of  the 
occurrence  of  identical  plants  in  Lapland  in  lat.  67^  at  a  height  of 
about  three  thousand  feet  and  less  above  the  level  of  the  sea,  and 
upon  the  summit  of  Mount  Washington  in  latitude  44^  at  a  height 
of  not  less  than  six  thousand  feet,  while  below  this  limit,  in  tiie 
wooded  valleys  of  the  White  Mountains,  tiiere  is  not  one  species 
which  occurs  also  about  North  Gape. 

There  is  nevertheless  one  circumstance  which  shows  that  climatic 
influences  alone,  however  extensive,  taking  for  instance  into  account 
all  the  above-mentioned  agents  together,  will  not  fully  account  for  the 
geographical  distribution  of  organized  beings,  as  their  various  limits 
do  not  agree  precisely  with  the  outlines  indicating  the  intensity  of 
physical  agents  upon  the  surface  of  the  earth.  A  few  examples 
may  serve  to  illustrate  this  remark.  The  limit  of  forest  vegetation 
round  the  Arctic  Circle,  does  not  coincide  with  the  astronomical 
limits  of  the  Arctic  zone ;  nor  does  it  agree  fully  with  the  isotherm 
mal  line  of  82^  of  Fahrenheit ;  nor  is  the  limit  of  vegetation  in 
hei^t  always  strictiy  in  accordance  with  the  temperature,  as  the  Ce- 
rastium  latifolium  and  Ranunculus  glacialis,  for  instance,  occur  in  the 
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Alps  as  high  aa  ten,  and  eren  eleven  thoosand  feet  abon  tin  level  irftbs 
aea.  Again,  eastern  and  western  countries  vitfain  tite  sane  etuitiiiMit, 
or  compared  from  (me  oontinent  to  the  other,  ahcfw  sach  differenoes 
under  Bunilw  climatic  orcamatanceB,  that  we  at  oooe  feel  tliat  som^ 
thing  is  wanting  in  our  iUaBtrationa,  when  we  refer  the  distribatioD  ot 
VDimals  and  plants  solel;  to  the  ^ency  of  climate.  Bat  the  mosfc 
striting  evidence  that  climate  neither  acooonts  for  the  resemUMioe 
nor  the  diSference  of  aninuds  and  plants  in  different  conntriea,  ma.j 
be  derived  from  the  fact  that  the  development  of  the  amimal  and 
vegetable  kingdoms  differs  widely  under  tiie  aame  latitudes  in  tiie 
northern  and  in  the  sonthem  henusjdieres,  and  that  there  are  entiM 
ftmiliea  of  plants  and  animals  exclusively  t^rcomacribed  within  oertam 
partB  of  the  world ;  each  are,  for  instance,  the  magnolia  and  caotos 
in  America,  the  kangaroos  in  Kew  Holland,  the  elephuits  and  ilu- 
noceros  in  AMa  and  Africa,  kc.  k,e. 

From  these  facts  we  may  indeed  conclude  t^t  there  are  other 
influences  acting  in  the  distribution  of  aiumals  and  plants  bemdes  cli- 
mate ;  or  perhaps  we  may  better  put  the  propositaod  in  this  form : 
that  however  intimately  connected  witii  climate,  however  apparent 
ly  dependent  upon  it,  vegetation  is,  in  truth,  independent  of  those 
influences,  at  least  so  far  as  the  causal  connection  is  concerned,  and 
merely  adapted  to  them.  This  position  would  at  once  imply  the 
existence  of  a  power  regulating  these  general  phenomena  in  such  m 
manner  as  to  m^e  them  agree  in  their  mutual  connection ;  that  is 
to  say,  we  are  thus  led  to  consider  nature  as  the  work  of  aniuteUigent 
Creator,  provif^g  for  its  preservation  under  the  combined  influences 
of  various  agents  equally  bis  work,  wUch  contribute  to  th^  mwe 
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of  science,  in  that  form.    In  these  studies  evidence  must  rest  upon 
direct  observation  and  induction,  just  as  fully  as  mathematics  clums 
the  right  to  settie  all  questions  about  measurable  things.    There 
will  be  no  tcienUfie  evidence  of  Gk>d's  woricing  in  nature  until  na- 
turalists have  shown  that  the  whole  Creation  is  the  expression  of  a 
thought^  and  not  the  product  ofphfsieal  agents.   Now  what  stronger 
evidence  of  thoughtful  adaptation  can  there  be,  than  the  various 
combinations  of  similar,  though  specificaUj  different  assemblages  of 
animals  and  jdants  repeated  all  over  the  world,  under  the  most 
uniform  and  the  most  diversified  circumstances  ?     When  we  meet 
with  pine  trees,  so  Remarkable  for  their  peculiarities,  both  morpholo* 
gical  and  anatomical,  combined  with  beeches,  birches,  oaks,  maples, 
&c.,  as  well  in  N<Hrth  America  as  in  Europe  and  Northern  Ama, 
under  most  similar  circumstances ;  when  we  find  again  representa^ 
tives  of  the  same  family  with  totally  different  features,  mingling  so 
to  say  under  low  latitudes  with  palm  trees  and  all  the  luxuriant 
vegetation  of  the  tropics ;  when  we  truly  behold  such  scenes  and 
have  penetrated  their  full  meaning  as  naturalists,  then  we  are  placed 
in  a  position  similar  to  that  of  the  antiquarian  who  visits  ancient 
monuments.     He  recognizes  at  once  the  workings  of  intelligence 
in  the  remains  of  an  ancient  civilization ;  he  may  fail  to  ascertidn 
tiieir  age  correctiy,  he  may  remain  doubtful  as  to  the  order  in 
which  they  were  succes^vely  constructed,  but  the  character  of  the 
whole  tells  him  that  they  are  works  of  art,  and  that  men,  like  him- 
self, originated  these  relics  of  by-gone  ages.     So  shall  the  intel- 
ligent naturalist  read  at  once  in  the  pictures  which  nature  presents 
to  him,  the  works  of  a  higher  Intelligence ;  he  shall  recognize  in  the 
minute  perforated  cells  of  the  Gonifens,  which  differ  so  wonderfully 
fiK)m  those  of  other  plants,  the  hieroglyphics  of  a  peculiar  age  ;  in 
their  needle-like  leaves,  the  escutcheon  of  a  peculiar  dynasty ;  in  their 
repeated  appearance  under  most  divendfied  circumstances,  a  thought- 
ful and  thought^liciting  adaptati<m.    He  beholds  indeed  the  works 
of  a  being  thinking  like  himself,  but  he  feels  at  the  same  time  that 
he  stands  as  much  below  the  Supreme  Intelligence  in  wisdom,  power 
and  goodness,  as  the  works  of  art  are  inferior  to  the  wonders  of 
nature.    Let  naturalists  look  at  the  world  under  such  impressionB 
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and  evidence  will  poor  in  upon  ob  that  all  ereatores  an  exprowioM 
of  the  tbon^ts  of  Him  whom  we  know,  lore  and  adore  miBMn. 

After  these  general  remarks  let  ns  consider  more  ckwely  Uia 
Tegetati(Hi  of  tlie  temperate  and  of  the  colder  parts  of  North  Ameri- 
ca, and  compare  it  with  that  of  the  elevated  re^ons  forming  in 
Central  Eorope  the  ridge  which  separates  the  nationa  of  Oermaa 
timgne  &om  &.e  Roman.  In  these  notes  I  shall,  however,  limit  my- 
self mostly  to  trees  and  forest  vegetaticm,  as  this  is  the  characteriatio 
Tegetadon  of  those  tracts  of  land,  and  only  inbttduce  now  and  thea 
occanonal  remaris  apon  the  other  plants.  It  is  indeed  a  peculiarity 
of  the  northern  temperate  redone  aU  over  the  woiid,  to  be  wooded, 
and  to  afiford  room  for  an  ezteufflve  development  of  other  fiaatt 
oolj  in  those  places  where  permanent  accnmulatjona  of  water  ex- 
clude forests,  where  a  rocky  soil  does  not  afibrd  them  a  genial 
ground,  or  where  artificial  culture  has  destroyed  Uiem,  introducing 
in  dieir  place  agricultural  products. 

A  few  families,  however,  consljtute  the  whole  artwrescent  vegeta- 
tion of  temperate  regions,  and  the  uniformity  of  the  forests  all  over 
that  zone  in  the  Old  and  New  World  is  quite  remarkable.  In  the 
first  rank  we  find  the  Amentacese  and  Conifers,  with  their  vanons  sub- 
ftmilies  and  tribes ;  next  to  them  maples,  walnut,  ashes,  linden,  wild 
cherries,  &c.,  &o.  In  the  special  distribution  of  each  of  these  fam- 
ilies, we  observe,  however,  some  peculiarities  which  will  equally  claim 
our  attention. 

There  is,  for  instance,  a  striking  contrast  within  these  limits, between 
the  vegetation  of  Conifers,  which  are  evergreen,  and  that  of  Amen- 
tacete,  Jn^andese,  Fraxinese,  Acerinte,  ^Kliaces,  &o.,  which  lose  their 
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in  the  wanner  climates  of  the  temperate  zone  they  alternate  more 
frequently  with  shrubs  or  grazing  grounds,  with  smaller  plants  grow- 
ing among  them.  Whatever  may  be  the  peculiarities  which  we 
observe  in  the  details  of  this  arrangement,  there  is,  nevertheless,  a 
remarkable  coincidence  between  the  vegetation  of  the  plains  from 
the  middle  latitudes  northwards,  and  the  vegetation  of  mountwious 
districts,  especially  in  the  Alps,  as  we  ascend  from  the  plains  towards 
iheir  snowy  summits ;  the  same  variety  of  Amentacese,  Fraxineae, 
Juglandese,  Acerinse,  Pomaceae,  interspersed  with  corresponding 
shrubs,  occur  in  the  lower  re^ons,  wlule  in  the  higher  the  Goniferse 
come  in  more  extensively,  to  the  almost  entire  exclusion  of  the 
others. 

The  correspondence  between  this  ascending  forest  vegetation,  and 
the  distribution  of  trees  over  the  whole  extent  of  the  temperate 
zone,  is  so  great,  that  it  may  be  considered  as  a  most  positive  and 
universal  law.  The  Juglandese  and  various  forms  of  Amentacese, 
especially  those  which  produce  eatable  fruit,  as  the  chestnuts,  occur 
in  the  lower  latitudes  under  the  influence  of  a  more  genial  climate, 
and  disappear  entirely  below  the  parallels  where  agriculture  ceases. 
So  also  we  find  them  in  the  lower  regions  of  mountainous  countries. 
Farther  north  we  have  a  variety  of  poplars,  oaks,  willows,  maples^ 
ashes,  etc.,  interspread  with  pines,  which  be^n  to  form  more 
continuous  forests,  till  they  make  room  northwards  for  the  almost 
uniform  pine  and  birch  forest,  which  covers  in  unbroken  continuity 
the  northern  countries  as  far  as  tree  vegetation  extends ;  and  again 
in  a  similar  succession  we  observe  Amentacese,  Acerin®,  &c.,  &c.,in 
ascending  higher  and  higher  on  the  slopes  of  mountidns,  the  comfer* 
ous  trees  gming  gradually  the  ascendency  over  those  with  deciduous 
leaves,  until  these  disappear  below  the  limit  of  perpetual  snow.  A 
more  detailed  comparison  of  this  resemblance  between  northern  and 
Alpine  vegetation,  will  show  that  they  agree  in  almost  every  respect, 
and  that  there  are  corresponding  species  under  similar  circumstances 
in  different  parts  of  the  Old  and  New  Worlds,  following  each  other 
in  the  same  succession  from  south  to  north,  or  fit>m  the  plains  to  the 
mountain  summits,  modified  only  by  those  influences  which  constitute 
the  contrasting  peculiarities  of  the  eastern  and  western  shores  of 
America,  Europe  and  Aaa;  but  in  the  main  agreong  most  extensively 
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over  the  vfaole  noge  of  forest  vegetation  tiiron^ot  both  continents. 
Hie  tabular  view  of  these  plants  which  is  given  betoV}  'nil  at  once 
du>v  the  correspondence  and  divergence. 

From  these  Gicts  it  mi^t  be  inferred  that  the  aspect  of  wooded 
lands,  whether  mountainona  or  level,  wonld  be  very  umtlar ;  that 
in  the  northern  regions,  ^t  compares  in  every  respect  with  that  of 
high  momitain  chains.  Such  an  impression  is  almost  nniveisally 
prevalent  among  ^ose  who  are  conversant  witb  these  laws  of  the 
geograptucal  distribution  of  plants,  without  having  had  an  opportnnh 
tj  actually  to  compare  such  countries.  It  having  been  my  good 
fortune,  after  having  been  for  years  familiar  with  the  vegetation  of' 
the  Alps,  to  vint  the  northern  regions  of  this  continent  within  the 
hmito  of  the  temperate  Eone,  I  was  at  once  struck  with  the  great 
difference  in  the  general  aspect  of  their  vegetation.  Indeed,  the 
picturesque  impresuon  is  an  entirely  different  one,  and  uevertheleBS 
the  above-mentioned  laws  are  correct ;  but  the  fact  is  that  the 
changes  of  mean  annual  temperature  in  this  country  tf^e  place  at 
the  rate  of  about  1°  of  Fahrenheit  for  every  degree  of  latitude,  or 
for  ov^ry  sixty  nulea ;  or  m  other  words,  as  we  travel  north  or  south, 
we  reach  successively  every  sixty  miles,  localities  the  mean  annual 
temperature  of  which  is  1°  Fahrenheit  lower  or  higher ;  while  in 
the  Alps  we  meet,  in  ascending  or  descending,  the  same  change  of 
1°  FahrenhMt  in  mean  annual  temperature,  for  every  three  hundred 
feet  of  vertical  height ;  so  that  we  pass  within  the  narrow  limilfl  oi 
between  six  to  seven  thousand  feet,  &om  the  vine-clad  shores  of  the 
lakes  of  Northern  Italy  and  Switzerland,  to  the  icy  fields  of  snow- 
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vegetation  stretching  over  a  widely-expanded  horizon.  So  that  not- 
withstanding the  correspondence  of  species,  we  have  in  the  first  case, 
in  the  Alps,  a  rapid  succession  of  highlj-diversified  vegetation,  whilst 
in  the  other  case,  in  northern  latitudes,  we  have  a  monotonous  nni- 
fbnmty  over  extensive  tracts  of  land,  although  the  elements  of  the 
picture  are  the  same.  But  it  is  a  picture  seen  in  a  different  perspec- 
tive :  in  one  case  we  have  a  simple  vertical  profile,  which  in  the 
otiier  case  is  drawn  out  into  disproportionate  horizontal  dioienfions ; 
Eke  the  fa^reacInng  shade  of  a  steeple  cast  under  the  light  of  the 
Betting  sun,  which  may  change  all  proportions,  and  destroy  all  resem- 
blance between  the  shade  and  the  object  itself,  simply  because  it  is 
80  much  elongated.  Fantastic  images  presented  at  various  distances 
befi)rc  a  light  falling  at  various  angles,  may  prepare  us  to  understand 
these  different  aspects  of  the  landscape,  be  it  a  wooded  plun 
aibng  a  gentle  slope,  or  a  forest  along  a  more  abrupt  mountdn  chun« 

There  is  another  feature  in  the  geographical  distribution  of  orgaD- 
ised  beings  which  deserves  to  be  particularly  noticed,  and  which  con- 
tributes to  increase  the  diversity  of  aspect  of  vegetation  in  any  ^ven 
part  of  the  world.  There  are  in  all  continents  remarkable  differ- 
ences between  the  vegetation  of  the  shores  of  a  continent,  east 
and  west,  within  the  same  latitude  or  the  same  isothermal  line.  The 
forests  of  the  Atlantic  and  Pacific  coasts  of  temperate  America 
are  not  altogether  composed  of  the  same  plants ;  we  remark  that  in 
the  East  there  will  be  a  tendency  in  the  different  families  to  develop 
in  different  proportions,  and  perhaps  with  the  addition  or  disappear- 
ance of  one  or  two  peculiar  types  ;  for  instance,  the  wahiut  family 
contains  several  more  representatives  on  the  eastern  side  of  the  con- 
tinent than  on  the  western,  and  they  prosper  here  in  latitudes  where 
in  Europe  there  is  only  one  introduced  species  of  that  family  growing 
wild.  Agm,  we  find  Liquidambar  on  the  American  side  of  the 
Atlantic,  which  has  no  representative  either  on  the  Pacific  coast, 
or  in  Europe.  This  comparison  might  be  traced  farther,  and  we 
should  see  the  same  correction  eveh  among  the  shrubs. 

But  these  indications  will  be  sufficient  for  my  object,  which  is  to 
show  that,  although  there  is  an  intimate  correlation  between  climate 
and  vegetation,  the  temperature  and  other  influences  which  consti- 
tute clkaate  do  not  reveal  the  whole  amount  of  causes  which  produce 
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these  differences,  as  they  are  repe&ted  onder  &e  same  isofliennal  lines, 
between  the  eastern  and  western  shores  of  the  Old  World  in  the  same 
order  as  along  the  eastern  and  western  shores  of  North  America ; 
80  much  BO  that  the  northern  Chinese  and  Japanese  TOgetation  ctaa- 
rades  reiy  closely  with  that  of  the  Atlantic  States,  whilst  that  of  the 
Pacific  coasts  of  America  and  that  of  Europe  agree  more  extensively. 
This  picture  would  be  incomplete  did  I  not  institute  a  farther  com> 
pariaon  between  the  present  vegetation  of  those  re^ons  and  the  fbs- 
nl  plants'  of  modem  geolo^cal  epochs.  If  we  compare,  namely,  the 
tertiary  fossil  plants  of  Europe  with  tiiose  Unng  on  the  spot  now,  we 
shall  be  struck  with  difierences  of  about  the  same  value  as  those 
already  mentioned  bAween  the  eastern  and  western  coasts  of  the 
oontinentB  under  the  same  latitudes.  Compare,  for  instance,  a  list  of 
the  fossil  trees  and  shrubs  from  Oeningen,  with  a  catalogue  of  trees 
and  shrubs  of  the  eastern  and  western  coaete,  both  of  Europe,  Asia, 
and  North  America,  and  it  will  be  seen  that  the  difierences  they  ez- 
lubit  scarcely  go  beyond  those  shown  by  these  different  florte  under 
tlie  same  latitudes.  But  what  is  quite  extraordinary  and  unexpected^ 
is  the  &ct  that  the  European  fos^  plants  of  that  locality  Tremble 
more  closely' the  trees  and  shrubs  which  grow  at  present  in  the  east- 
em  parts  of  North  America,  than  those  of  any  other  part  of  the 
world ;  thus  aUowing  us  to  express  correctly  the  (Ufferences  Steady 
mentioned  between  the  vegetation  of  the  eastem  and  western  coasts 
of  the  contineDts,  by  saying  that  the  present  eastern  American 
flora,  and  I  may  add,  the  foona  also,*  and  probably  also  that  of 
Eastern  Asia,  have  a  more  ancient  character  than  those  of  Europe 
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and  firana  of  North  Americn,  and  the  fos^  of  the  nuocene  period 
in  Europe,  would  also  give  a  valuable  lunt  with  respect  to  the  mean 
annual  temperature  of  that  geolo^cal  period. 

Oenmgen,  for  instance,  whose  fosals  of  all  classes  have  perhaps 
been  more  fully  studied  than  those  of  any  other  locality,  could  not 
have  enjoyed  during  tiiat  period  a  tropical  or  even  a  sub-tropical  cfi- 
mate,  such  as  has  often  been  assigned  to  it,  if  we  can  at  all  rely  upon 
(he  indications  of  its  flora,  for  this  is  so  similar  to  that  of  Charleston, 
South  Carolina,  that  the  highest  mean  annual  temperature  we  can 
ascribe  to  the  miocene  epoch  in  Central  Europe  must  be  reduced  to 
about  60^  Fah. ;  that  is  to  say,  we  infer  from  its  fossil  vegetation  that 
Oeningen  had,  during  the  tertiary  times,  the  climate  of  the  warm 
temperate  zone,  the  climate  of  Rome,  for  instance,  and  not  even  that 
of  the  northern  shores  of  Africa.  We  are  led  to  this  conclusion  by 
the  following  argument : — ^The  same  isothermal  line  which  passes  at 
present  through  Oeningen  at  the  47th  degree  of  northern  latitude, 
passes  also  through  Boston,  lat.  42^.  Supposing  now,  (as  the  geolog- 
ical structure  of  the  two  continents  and  the  form  of  their  respective 
Guides  at  that  period  seem  to  indicate,)  that  the  undulations  of  the 
isothermal  lines  which  we  notice  in  our  days  existed  already  during  the 
tertiary  period,  or  in  other  words,  that  the  differences  of  temperature 
which  exist  between  the  western  shores  of  Europe  and  the  eastern 
diores  of  North  America,  were  the  same  at  that  time  as  now,  we  shall 
obtain  the  mean  annual  temperature  of  that  age  by  ad(]Ung  simply  the 
difference  of  mean  annual  temperature  which  e^ts  between  Charles- 
ion  and  Boston,  (12""  Fah.,)  to  that  of  Oemngen,  which  is  48""  Fah., 
as  modem  Oeningen  agrees  almost  precisely  with  Boston,  making  it 
60^  Fah. ;  far  from  looking  to  the  northern  shores  of  Africa  for  an 
analogy,  which  the  different  character  of  the  respective  vegetations 
would  render  still  less  striking.  The  mean  annual  temperature  of 
Oeningen  during  the  tertiary  period  would  not  therefore  differ  more 
from  its  present  mean,  than  that  of  Charleston  differs  from  that  of 
Boston. 

This  old-fashioned  look  of  the  North  American  forests  goes  also  to 
diow  the  intimate  connection  there  is  all  over  the  globe  between  the 
physical  condition  of  any  country,  and  the  animals  and  plants  peculiar 
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to  it.  But  &r  &om  eapporting  the  viewB  of  those  who  beliere  &iA 
there  ia  &  o&usal  connection  between  these  featorea  of  the  creation, 
we  muat,  on  the  contrary,  conclude  from  the  very  &ct  that  there  are 
BO  many  special  tiiougbtful  adaptations  for  so  long  Buccesure  periods 
in  their  distribution,  that  those  mamfold  relations  could  only  be  inbo- 
dnced,  maintuned  and  regulated  by  the  conlinuDus  intervention  of 
the  Supreme  Intelligence,  which  from  the  be^puning  lud  out  the  plan 
for  the  whole,  and  carried  it  out  gradually  in  auccesure  times. 

What  is  true  of  plants  is  also  true  of  «"""«!  ^ ;  y/a  need  only  re- 
member that  it  is  in  North  America  that  Lepidosteus  and  Fercopos 
we  found ;  that  species  of  limulus  occur  along  the  Atlantio  shores ; 
and  that  Trigoma  and  Cestracion  live  in  New  Holland  along  palaosoic 
rocks. 


II, 

OBSERVATIONS  ON  THE  VEGETATION  OF  THE  NORTHERN 

SHORES  OF  LAKE  SUPERIOR. 


The  yegetation  of  the  Northem  shores  of  Lake  Superior  agrees  so 
doselj  with  that  of  the  higher  tracts  of  the  Jura,  which  encloses  the 
lower  and  middle  zone  of  the  subalpine  region,  that  on  glancing  at 
the  enumeration  below,  one  is  astonished  to  find  so  great  a  number 
of  species  entirely  identical.  Making  full  allowance  for  the  influ- 
ence of  the  lake,  and  leaving  out  of  consideration  a  small  number 
of  species  peculiar  to  North  America,  there  remms  about  Lake 
Superior  a  subalpine  flora  which  is  almost  identical  with  that 
of  Europe,  with  which  it  is  here  compared.  Although  this  fact 
18  yerj  striking,  it  is  nevertheless  in  accordance  with  the  general 
laws  of  botanical  geography,  and  is  another  proof  that  the  vegeta- 
tion of  iixe  two  continents  becomes  more  and  more  homogeneous  the- 
more  we  advance  northwards. 

I  have  divided  the  catalogue  of  the  phsenogamous  plants  collect- 
ed about  Lake  Superior  into  four  lists  :  The  first  containing  such 
plants  as  are  really  subalpine  in  their  character,  or  correspond  to 
those  of  the  forests  of  the  lower  Alps  ;  *  the  second  containing  the 
jdants  of  the  lake  proper,  or  the  aquatic  plants ;  f  the  third  comprismg 
the  plants  purely  American,^  and  the  fourth  the  cosmopolitan  plants, 
or  thoee  which  extend  beyond  the  subalpine  region.    Li  the  different 

*  Only  such  plants  are  introduced  in  the  first  list  as  have  true  representatiTes  in 
Central  Europe. 

t  Lacustrine  Fiors  and  Fauns  present  so  many  peculiarities  that  it  has  been  thought 
bett  to  separate  the  plants  of  the  lake,  which  are  aquatic,  l^m  those  of  the  main  land 
tnumerated  in  the  first  list. 

X  Besides  the  plants  which  have  true  analogues  in  Europe,  there  are  some  about 
hikt  Superior  which  are  truly  American  types ;  these  constitute  the  third  list. 
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lista  I  have  indicattid  as  nenrlj  aa  pos 
Those  locatioD  is  the  same  in  Europe.* 


ble  the  aoalogoufl  species 
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RAHmiCVLACEX. 


Anemone  parriflorft  Michx. 
"       muldfida  DC. 


peDnqrhanica  X. 


repcna  L, 
"  micranthiu  Nutt. 

Tbalictram  Comtiti  £.t 
Actsa  rubn  WiUd. 
«     alba  Bigtl 

Heliuthemnm  canadenae  M. 


Anemone  s^'lvestrii  L. 
In  Europe  UieAnenunce  are  for  tlM 
moat  part  alpine  plants,  but  those 
only  whoM  carpels  are  plumotei 
and  which  ought  to  be  generaHj 
coiwdered  as  a  peculiar  genus. 
Anemone  sflvestris,  the  onlj 
European  species  which  SLgrees 
with  the  AmericaD  ones,  occnn 
jn  the  pluns. 


Jura  and  Alps.    In  the  Alpa  it 
rises  to  the  height  of  4,000  feeL 
Thalictmm  nunua  L.  Creux  du  Vent 
Actsa  sjucata  L.  Woods  of  the  high- 
er Jimt. 


CI8TA0BX; 


Helianthemum  volgare  J.     Futorea 
of  the  lower  Alp*  and  Jura. 

*  All  tha  pluiti  gBDincnted  below  were  collected  hj  me  uid  some  of  tlie  gentlemen 
of  onr  part},  who  took  puticniu  interest  id  the  stud;  of  botuij,  u  C.  Q.  Loiing,  It,, 
T.  H.  Lea,  J.  E.  Cabot  and  Dr.  Krllci.  Tliej  weie  for  the  moit  put  determined  on 
the  spot  with  the  excellent  work  of  my  friend  Prof.  Aaa  Qraj  on  the  Botany  of  tha 
Northern  United  States.    Afterward!  tny  collection  wm  rerletid  by  Dr,  Ony  himielt. 
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Lake  Superior. 


Arabia  petrssa  L, 
««     lyrata  X. 
S^rsunbriam  canescens  Nutt 

Draba  arabiBans  Mx.* 
Torritis  glabra. 


Europe. 

cruciferje, 

Arabis  petrsea  Z.   Mts.  of  Aavergne. 


Sjsimbrium  pinnatifidum  DC, 

tral  Alps. 
Drabra  incana  L, 
Turritis  glabra  X. 


Cen- 


DROSERACEJB. 


Drosera  rotundifolia  L, 
'*       longifolia  L, 


Drosera  rotundifolia  Z.  P®5*  bogs  of 
u  1  •/.  T  r  ^  *°®  higher 
"       longifoba  L.     ^     j^^  ^ 


OXALIDE^ 


Ozalis  acetosella  L. 


Oxalis  acetosella   Z.    Woods  of  the 
mountains. 


PARNASSIEJE. 


Fiffnassia  palnstris  L. 


Pamassta   palustris  JL    Meadows  of 
the  mountain8« 


HYPERIOINJE. 


Hypericnm  ellipticmn  Hook. 


Hypericum  Elodes  L,    In  peat  bogs 
in  Central  Europe. 


CAR  YOPHYLLA  CRS. 


Stellaria  longipes  Gold. 

"       borealis  BigeL 
Cerastium  arvense  L, 
Sagina  nodosa  L. 
Alaine  Michauxii  Fend. 


Stellaria  graminea  L.    Subalpine  pas- 
tures. 

"       uliginosa  Murr.   Peatbogs. 

Cerastium  arvense  L. 

Sagina  nodosa  L.  r     Lower 

Alsine  stricta  Wahl  Peat  I  Alps,  and 

bogs ;  Jura  and  Alps.  K^®j„^^" 


It  is  a  remarkable  fact,  that  the  family  of  Caryophyllaceae,  so  extensive  in 
the  alpine  regions  of  Europe,  has  so  few  representatives  about  Lake  Superior. 
The  reason  is,  that  the  Car^'ophyllaceas,  like  the  Cruciferse,  belong  for  the  most 
part,  to  the  alpine  flora  properly,  and  to  the  flora  of  the  plains,  and  are  missing 
in  the  subalpine,  or  intermediate  regions. 


*  A  small  species  of  Draba  with  yellow  flowers,  found  at  Michipicotin,  was  lost. 
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JJfAOiRDIACSJL 

Bhni  Toxicodendron,  itnd  wTenl  oth-    EUing  Codnoi  L,  doea  not  coneapond 
er  ipeciet  which  wen  not  collected.       to  anjr   c£  the    NorOi    American 
■pecics. 

ACSBOfAOKS. 

Acer  PseadopUbums  £.  Fasttuca  of 
the  higher  Jura.  Thla  tiul^  mb- 
alpine  species  ucends  aa  high  aa 
the  Finca  (Abiea  exceltt  and 
pectin&ta.) 

OBBAiriACBM. 

Geranium  dlssectum  L.    Mcadowa  of 
La  Chau:  de  Fonda. 


Acer  aaccharioum  Wang. 
"    (picatom  Lam. 


Gennium  caroliniannm  L. 


raberti&num  L. 


robertianum    £. 


LEOJJMINOSX. 


Vida  americana  Muhl. 
Hed^Mnun  boreale  NuB. 

Idtthymi  ochroleucus  HixA. 

Cenaua  pnmila  Hx. 

"       pennajlvauica  Loit.  and 

borealia  Mx. 
"       aeroliiiA  DC. 

I  Manh. 


Vicia  aylvatica  L.    Higher  Voagea. 
Hedfsarum    obscunun  DC.     Alpine 

pasturea. 
LathyruB  pratenai^  L.    Conunon. 

ROSA  OEM. 

Cenwiu  avium  L.    Marks  in  the  Ja- 
»ar.  n  the  linut  between  tlie  re^on 

of  the  beech,  (Fagus  ajrlv&tica,) 
and  that  of  the  pines. 
Pmnna  inutida  C-    Cultivated. 
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EUBOPB. 


ROSACEJEi 


Comarpm  palnstre  L,   Yetj  abund't 

Fragaria  Teaca  L. 
Babus  triflorns  Bich, 

"     strigosus  Mx.    Everywhere. 

M     canadensis  L, 
Bosa  fltricta  lAndL 
">    blanda  AU. 

Sorbus  americana  DC. 

Amelanchier  canadensis  Torr.  if  Gr, 


Comanim  palustre    L,     Abounds  in 
the  peat  bogs  of  the  higher  Jura* 
Fragaria  vesca  L.    Middle  Jura. 
Bubus  saxatilis  L.  Higher  Jora. 
^     Idseus  L.    Everywhere  in  the 
Jura. 
Rosa  alpina  Z.  \     Pastures 

"    rubrifolia  DC.     C        of  the 
"    tomentosa  L.      )  bigher  Jura. 
Sorbus  Aucuparia   L.     The   higher 

limit  of  the  trees  in  the  Jura. 
Amelanchier  vulgaris   DC.     Middle 
Jura. 


The  Malvace®  are  generally  plants  of  warm  countries.  This  &mily  is  not 
represented  about  Lake  Superior  by  a  single  species,  nor  are  the  intermediate 
fiunilies  betWeen  this  and  the  LcguminossB.  The  Leguminosse  themselves  are 
very  rare,  since  they  are,  like  the  Caryophyllaeeae,  plants  of  the  higher  Alps,  or 
of  the  pliun.  The  Bosacese,  on  the  contrary,  generally  extensive  in  the  sub- 
alpine  regions  of  Europe,  are  also  abundant  around  Lake  Superior. 


ONA  GRARIJB, 


Circasa  alpina  L. 
Epilobium  angustifolium  L. 
^         coloratum  MvM. 
palnstre  L. 


M 


Bibes  prostratum  L.  Sf  Ait. 
**     hirtellum  Mx. 
"     lacustre  Pers. 
**     oxyacanthoides  J7. 


Saxifraga  Aizoon  Jacq. 
**        tricuspidata  Retz. 

^'        virginiensb  Mx. 


Circaea  alpina  L.  Woods  of  the  high- 
er Jura. 
Epilobium  angustifolium  L,    Forest. 

tetragonum  L,  Moist  places. 

palustre  L.    Peat  bogs. 


u 


M 
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Bibes  petraeum  Jacq.    Higher  Jura. 
"     alpinum  L.  "  *' 

"     Uva-crispa.  **         " 

**     Grossularia  L.  In  rocky  places. 


SAXIFRAGES 


Saxifraga  Aizoon  Jacq.    Higher  Jura 
**        aizoides  L.  Alps,  and  lower 
Alps. 
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Lake  Sdpebior.  Eubopb. 

BAXlfRAOSX. 

la  nnda  L.  >  Theoe  two  species  have  no  other  analaguet  in  Eniope 
diplijrila  L.  i  thou  the  Sozifnga  rotundifolia,  and  the  speciei  aimibr 
to  it.  In  general,  the  Saxifr^ex,  which  have  few  rep- 
resentatives about  Lake  Superior,  belong  to  the  alpine 
region,  so  that  in  order  to  meet  them  in  the  pl^n,  we 
have  to  go  as  far  as  Greenland,  where  the;  are  nnmer- 
OQS.  The  Epecies  of  the  pl^ns  are  represented  in 
America  hj  the  genera  Sullivsntia,  Heuchera,  Mitella, 
and'Earella. 


Sanicula  marilandica  L. 
Archangelica  atro-pnrpurea  Soff. 


OsmorrhiEa  breviitjiis  DC. 
Slum  lineare  Michx. 


Sanicula  enropiea  L.  Crenx  dn  TenL 
Archangelica  olEanalis  Ifoff.    Jnrai 

also  in  the  Yaltellina. 
Chffiiophfllum  hirsutum  L.    Jnn. 
Slum  latifolium  L. 


ARALIACEM. 


Aralia  hitpida  iGchx. 


Comus  stolonifera  Mx. 


This  family  has  bnt  one  representative 
in  Central  Europe,  Hedora 
Helix  L. 

CORNAOEX. 

Comus  sanguinea  L.    Middle  Jnt& 

CAPRIFOLIJE. 
Linnma  borealis  Gron.  Linnna  borealis  Gran.     Lower  Alps: 

Sympboricarpus  oocidentalls  R,  Br.  Valua. 
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Laks  Supkbiob. 


Europe. 


RUBUCEJS, 


Galium  trifidum  L, 
triflorum  Mx, 


i« 


Galium  rotundifolium  X. 
Asperula  odorata  and 


tc 


taurina  L, 


Character* 
istic  of  tJie 
subalpine 
flora. 


COMPOSITJE, 


Eupatorium  purpureum  L. 


Aster  corymbosus  L. 
macrophyllus  L, 
puniceus  L, 
laxifolius  Nees. 
ptarmicoides  Torr.  et  Gray. 
graminifolius  Pursh, 


Eupatorium  cannabinum  L,   Common 
in  wheat  places. 


4t 


i( 


•4 


u 


M 


Aster  alpinus  L,     Creuz  du  Vent 


Of  these  six  American  species,  the  last  is  exclusively  northern,  and  occun 
as  far  as  Labrador,  to  the  pine  region.  It  has  its  analogue  in  the  fine  Aster 
alpinus  of  the  Creux  du  Vent,  and  of  the  lower  Alps.  The  other  species, 
more  widely  distributed,  are  represented  in  Europe  by  the  Aster  Amellus  and 
A.  salignus,  X.,  which  are  plants  of  the  plains. 

Erigeron  alpinum  L,  Creux  du  Vent 


Solidago  vii^urea  X.  Var.  alpestris, 
which  grows  at  Chasseron,  and 
in  the  lower  Alps. 


Erigeron  philadelphicmn  X. 

"        strigosum  MiihL 
Diplopappus  umbellatus  Torr,  (f  Gr. 
Solidago  stricta  At. 

**        bicolor  X. 

"        thyrsoidea  E,  Meyer. 

"        arguta  Ait.    Var.  juncea. 

**       canadensis  X. 

**       lanceolata  X. 

The  genera  Aster  and  Solidago  are  exceedingly  numerous  in  America,  where, 
on  the  contrary,  the  Inula  and  the  Hieracium,  which  abound  in  Europe,  are 
Tery  rare.  The  same  is  the  case  with  the  Senecionidse,  the  Centaurese,  and  the 
CarduacesB,  which  are  as  few  in  America  as  they  are  numerous  in  Europe. 

Achillaea  Millefolium  X.  Achillea  Millefolium  X.   Var.  setacea. 

Var.  setacea.  Declivities  of  the  lower  Alps,  in 

the  Valais. 
Tanacetum  huronense  NuU.  Tanacetum    vulgare   X.     Chaux  de 

Fonds. 


IiAEl  SUFHBIOB. 


Laeb  Sdpirior.  Edbopz. 

compobitm. 

AnemiaU  canadenfui  Afx.  We  Dught  take  m  Knalogoiu  of  UiAt  plant  in  the 
■abalpine  flon  of  Europe,  Ow  ArtAmina  pontic*, 
which  grows  Id  the  Valus.  Bat  this  ftpproaehu 
more  the  ArEemiaia  maritima  L.,  and  belongi 
tfaua  to  the  flora  of  the  shorei. 

Aatennaria  margaritacea  R.  Br.  Antennaria  mai^aiitacea  R.  Br.   Ut> 

"         plantaginifcdia  Hoot.  Cenis. 

„        .     .  ,1    Three  me- 

Senecio  tiscosob  L.  (.jeg  of  the 

"      eyivaticiu  L.       rsubalpine 

"       (arracenicns  L.     fl""  <*  *•» 

Cinrium   spinoaiMiiiiDm    Scop.      Sub- 

alpine  Alps. 
Ciraium  rivulare  DC.  1       Subalpine 
«       acaulo  L.  i^^^\,  '"''' 


Senetnoai 


Gniuin  horridnlum  Me. 
"      motictim  3£x. 


Serscium  canadense  Mz. 
"         tcabrora  Mz. 


[several  oL«» 
"       enophorom  L.  j  species. 

Hieracinm  umbeUatom  L.  \  gub  Alpg 

"  amplexicaule      y  and  bigo- 

«  Jaquini  DC.      >  er  Ju», 

with  many  other  species. 


OAMPAKULACSX. 


Campanula  rotnodifotia  L.  Campanula  rotundifolla  L. 

"  "         Tar.  linifolia. 

"         aparinoides  Furih.  "  rhomboidalis     L.      This 

pkot  is  one  of  the  most  extensive  and  ttie 
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Laxs  Sutkbiob. 


EUBOPB^ 


YAOOINIEM. 


CSdogenes  hispidnla.  Terr,  ^  Gr. 
Arctostaphylos  Uva-Ursi  Spreng. 


Loiselearia  procnmbens  Des, 
Andromeda  polifolia  L. 
Ledum  latifolinm  At. 
^TTola  rotundifoUa  L. 


u 
u 
u 


asarifolia  Mx. 
chlorantha  Sw. 
secunda  L, 


Ifonotropa  uniflora  L. 
Bfoneses  nnifiora  Salisb, 
Cbimapbila  imibellata  Nutt 


Arctostapbylos  Uva-Ursi  Spreng.    La 
Toume,  higher  Jura,  and  lower 
Alps. 
Loiselenria   procumbens    Des.     Pas- 
tures of  the  Alps. 
Andromeda  polifolia  L.    Feat  bogs  of 

the  higher  Jura. 
Ledum  palustre  L,    Peat  bogs  of  the 

North. 
Pyrola  rotundifolia  L.    Pastures  and. 
forests  of  the  Jura. 
"     rosea  L,    Forests. 
"     chlorantha  Sw.    Forests. 
**     secunda.    L.     Woods  of  the 
higher  Jura. 
Monotropa  hvpopythys  L.  In  the  foi^ 

ests  of  the  Jura. 
Moneses  uniilora  Salisb.     Woods  of 

the  Vosges. 
Chimaphila  umbellata  Nutt.    Forests 
of  the  Vosges. 


No  family  is  more  homogeneous  in  its  distribution,  or  more  equally  spread  in 
the  North  of  America  and  Europe,  than  that  of  the  Ericacesc,  which  charac- 
terizes rather  the  region  of  the  pines  than  the  subalpinc  flora ;  for  these  species 
follow  the  pine  forests  in  their  more  or  less  elevated  stations. 


Flantago  major*  L. 

Primula  mistassinica  Mlchx. 
'*      fiuinosa  L. 

Trientalis  americana  Pursh. 


PLANTAGINEM. 

Flantago  major  L.     Bjich,  moist  8<»U 

FRJMULACEJE. 

Primula  farinosa  L.    Marshes  of  the 

North.    Higher  Jura. 
Trientalis  europsea  L.   Damp  forests. 


OROBANCHBJE. 

AphyUon  uniflorum  Torr.  jr  Or. 


Orobanche  epithymum  L.  And  sev- 
eral other  species  abundant  on 
the  declivities  of  the  Jura. 


*  Can  scarcely  have  been  introdaoed  where  it  was  found. 


Laxe  Supkbior.  Eusofb. 

TITBJOirLARISX. 


Fingiiicula  Tulgarig  L. 

Teronka  scutellata  L. 
EaphrasiA  officlnalu  L. 
RhioanthoB  Crista-gElli- 


Var.n 


or.  L. 


tklampTTum  pmteiue  L. 

Clinopodhim  Tulgare*  L. 

FnineU&  vulgaris  L. 
Scutellaria  galericulata  L. 

"         lateriflora  L, 
Stachys  aspera  ilx. 
Meotlia  canadeDsis  L. 
Dracocepbalum  pairiflorum  NuU. 


aoaopmrujiJNEx.        * 

VeroDica   scutellata  L.     Feat  bogi, 

Jura,  and  Sub-Alps. 
Euphrasia  officinalis  L.    Fastarea  of 

the  Jura. 
Blunandiua  Crista-galli.    Yar.  minor. 

Futures  of  the   Sub-Alps  and 

high  Jun. 
Melampymm  pratense  X.    Pine  fi^ 

eats. 
LABIATX. 

Clinopodium  vulgare  L.  D17  decliv- 
ities of  the  Jura. 

Frunella  vulgaris  L,  do. 

Scutellaria  galericulata  L.  Shores  of 
the  Lake  Etailleres,  Ugh  Junu 

Stachys  alpina  L.    Subalplne. 

Mentiia  arvensis  L.    Moist  grouods. 

Dracocephalnm    Ruyschiana   L.     In 


CfDoglossom  -vir^mcam  L. 
Mertenma  pilosa  DC. 


Wal 

dSFSRIFOLIX. 

Cynoglossmn  montauum  I~  Creux 
du  Veut. 

Pulmonaria  angustifolia  L.  Hlghjut^ 
OSNTIAKBX. 
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olracbjs. 

Fraxinas  sambuciiolia  Lam,  Fraxinns  excelsior  L, 

• 

The  Ash  (Fraxinus  excelsior)  and  the  Sycamore  (Acer  pseudoplatanus)  are, 

with  the  I^nes,  the  trees  which  ascend  highest  in  the  mountains  of  Central 

Europe. 

CHENOPODEJB. 

Corispermum  hyssopifolium*  Z.  Corispermum  hyssopifolium  Z.     Cau- 

casus. 

POLYOONEJB. 

Polygonum  viviparum  L.  Polygonum  viviparum  L. 

"  cilinode  Mx.  "         Convolvulus  L, 

"  sagittatum  Z. 

Polygonum  viviparum  is  the  most  extensively  spread  in  the  subalpine  pas- 
tures, and  the  most  characteristic  of  that  region.  It  is  also  very  common  about 
Lake  Superior.  The  same  is  also  true  of  Empetrum  nigrum  Z.,  which  marks 
the  higher  limit  of  the  pine  region. 

EMPSTREJS, 

Empetrum  nigrum  Z.  Empetrum  nigrum  Z.    Region  of  the 

pine  trees.  —  Higher  Jur&  and 
Sub- Alps. 

CUPULIFERJS. 

Quercus  rubra  Z.     A  few  dwarfish 

specimens  occur  south  of  Mich- 

ipicotin. 
Fagus  femiginea  Mx.    Begins  to  lose    Fagus  sylvatica  Z.    Grows  dwarfishly 

its    majestic    appearance,  and  and  disappears  in  the  subalpine 

forms  only  meagre  forests  as  regions  of  Europe. 

&T  north  as  Mackinaw. 
Corylus  rostrata  Ait.  Corylus  Avellana.  Z.    Forests  of  the 

Jura.    Everywhere. 

*  I  found  this  plant  on  the  northenunost  shore  of  Lake  Superior,  near  the  entrance 
of  Nepigon  Bay.  Sir  W.  Hooker  mentions  it  from  the  Saschatchewan,  Athabasca,  and 
Bed  Biver. 


UXX  SDFBaiOB. 


Lakz  Sutbbiob. 


BetuU  pap}Tacea  Ait. 
"     escelu  Ait.    . 


"     pomila  L. 
Alona  inouia  Wiild 


BUBOPB. 
BSTUUCSM. 

Betula  pabesceiu  PaS.    High  Jura. 
"       n&na  L.    Feat  bogs  of  tlie  high 

Alnos  glatinon  L.    Tallefa  of  the 

«     Tiridis  DC.  "     viridi*  DC.    The  Handeck,  in 

tiie  Bemsse  Alps. 

SALICINSX. 

Sttliz  pedicellaris  Punh  and  others.        For  the  willows  and  poplars,  which 

are  rather  ezteoarely  distributed 

aquatic  plants,  tee  the  second  lisL 

About  Lake  Superior  the  AmentaceiB  are  repicsented  only  bj  ipecies  of 

cold  conntriei,  or  subalpine  regions,  and  are,  with  a  few  exceptions,  the  some 

as  those  of  Enrope.     The  Quercui  rubra  is  scarcely  an  exception,  since  the 

Qnercus  peduncnlata  ascends  the  valleys  of  the  high  Jura;  we  find  very  larga 

trunks  of  it  in  the  marshes  of  the  Terrieres,  on  the  frontier  of  France  and 

Switieriand. 

VLMACSM. 

Ulmns  fulTa  L.  Uhnus  effusa   WiUd.    Banks  of  the 

la  £,  Doabs. 

USTICACEX. 


Hnmulus  Lupulot  L. 


HDmnlns  Lnpulus  L.    Hedges  of  Tal 
delVavere. 
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Laks  SumaoB. 


Abies  alba  Mx, 
««     canadensis  Mx, 
**     nigra  Pair. 
balsamea  Marsk. 


u 


Lariz  americana  Mx. 
Thuja  occidentalis  L. 
Janiperas  communb  L. 
**        virginiana  L. 
Taxus  canadensis  WUld. 


EUBOPB. 
UONIFBRJB. 

Abies  excelsa  DC.     Forests  of  the 
Jura. 

M     pectinata  DC.    Forests  of  the 
Jura 
Lariz  europea  DC.    High  Jura. 


Juniperus  communis  L. 
"  Sabina  L. 


/Forests  of 
Taxus  baccata  L.  ) 


The  resemblance  of  the  Coniferse  of  Lake  Superior  to  those  of  the  subal- 
pine  region  is  yerj  striking,  for  though  they  are  not  of  the  same  species,  the 
analogy  of  the  forms  is  so  great,  that  it  requires  the  eye  of  a  botanist  to  be  satis- 
fied positively  that  these  forests  are  not  composed  of  identical  trees  in  the  two 
liemispheres. 

ALISMACEJB. 

Triglochin  elatum  NuU. 


Ificrostyfis  ophioglossoides  NuU. 

Corallorhiza  multiflora  Nutt. 

"  Macraei*  Gray. 

Gynmadenia  tridentata  Lindl. 
Platanthera  psycodes  Gr. 

^  orbiculata  LindL 

*'  Hookeri  LindL 

^         dilatata  L. 

«  obtusata  Lindl. 

Goodyera  repens  R.  Br. 

•*        pubescens  R.  Br. 
Listera  cordata  R.  Br. 
Cypripedium  pubescens  WiUd. 

^  acaule  Ait. 


See  also  the  second  list. 

OROHIDEJB. 

Microstylis  monophyllos  LindL  In  the 

Sub- Alps. 
Corallorhiza  innata  R.  Br.  Fine  forests 

in  the  Sub- Alps.   Creuz  du  Vent 
Gymnadenia  conopsea  L. 
Platanthera  bifolia  Rich. 


Goodyera  repens  R.  Br. 

Listera  cordata  R.  Br.    Sub-Alps. 
Cypripedium  Calceolus  L. 


*  *<  CoKALLORHiZA  Macbai  (sp.  HOT.) :  flcapo  multifloro ;  floribus  (pro  genere  mazi- 
Biifl)  brerisiinie  pedicellatis ;  petalis  ovali-oblongis ;  labello  ovali  integerrimo '  basi 
utrinque  auricolato-inflexo,  palato  prominulo  subbilamellato  in  plicam  antice  produc- 
tarn  desinente;  calcare  plane  nullo;  columna  subalato-triquetra ;  capsula  ovoidea. 
In  mnbrotis  hnmidis  ad  *  Caledonia  Springs,'  Canada  Occidentali  detezit  beatus  W.  F. 
Maerae,  aan.  1843,  ezemp.  fructif.  Nuper  in  insula  '  Mackinaw '  floriferam  legenmt 
celeb.  Agassiz  et  C.  O.  Loring,  Jr. — Radix  ignota.  Scapus  pedalis.  Flores  porpuraa- 
eentes :  tepala  et  petala  semiunciam  longa !"  A.  Qray. 
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These  Orcbiden,  and  seTeral  more  whicli  correspond  hj  their  formi  to  thoK 
of  Europe,  or  are  even  idcnticii]  with  them,  characterize  ftll  the  suhaJpiDB  re- 
gioHE.  The  OrchidciD  arc  among  the  nioBt  characteristic  plants,  in  a  geographi- 
cal point  of  view,  for  their  fonru  vary  in  a  striking  manner,  the  more  we 
de«cend  towards  the  warmer  latitudes,  where  they  assume  more  and  mon 
hrilUtuit  colon,  whilst  th^  flowen  become  lai^r  and  more  diversified. 


Laeb  Sdperiob. 

EUROPB. 

MfHJO/WEA 

«        stellata  Daf. 
»         bifolia  Ker. 

Polygonatum  £.f  ^^ 
Smilacina  bifolia  Ker.           > 

IJLISCSX. 

AUimn  sohoenopraanm  L 

Tofieldia  glutinoea  WOtd. 
"       calyctdata  WahL 

the  Alps  to  the  height  of  7000 

feet 
IJlium  Martagon  £.     Pastures  of  the 

Sub-Alps. 
Streptopus  amplexifollus  DC.    High 

Jura. 
Tofieldia  calycnlata  TVbW.    Parturw 

of  the  Sub- Alps  and  high  Jon, 

Cr«ui  dn  Vent,  lie. 

tmsfucSM. 

ii^riopboTmn  Jfr. 

Scirpos  ctespitomis  2.    Paat  bogs  of 
the  higher  Jura. 

and  the  preceding  are  very  char- 

of  the  peat  imga  of  the 
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Lake  Superior. 


Europe. 


ORAMINEJB. 


Alopecurus  aristolatos  Mx. 
Phleam  alpinum  L. 


Alopecurus  pratensis  L.   Meadows  of 

the  Jura. 
Phleum  alpinum  L.    Pastures  of  the 
Sub- Alps. 
'*      IMGcheli.  Z.     Summit  of  the 
Chasseron.'    Highest  ridge  of 
the  Jura. 


Cinna  pendula  Trin, 
Agrostis  scabra  WUld. 

Mulilenbergia  sylvatica  T,  et  Gr. 
Calamagrostris  arenaria  Trin. 

"  canadensis  P.  de  Beaur, 
Oryzopsis  canadensis  Torr, 
Beboulea  pennsylvanica  Gr, 
Spartina  cynosuroides  Willd, 
Glyceria  fluitans  R,  Br. 

^       aquatica    Smiih. 


Agrostis  vulgaris  WUld, 
''       alba,  et 


J  High 


Jura. 


Calamagrostis  arenaria  Trin,    North- 
ern shores. 
"  baltica.  Skr.    Baltic 


Glyceria  fluitans  R.  Br.  Brooks  of  the 
Jura. 

**        aquatica   Smith,    Brooks  of 
Jura. 

Poa  alpina  L,  One  of  the  most  char- 
acteristic plants  of  the  subalpine 
regions. 

Festuca  ovina  L.    Peat  bogs. 
Bromus  secalinus*  L.    (Introduced  ?)    Bromus  secalinus  L.     Fields  of  the 

Jura. 
Triticum  rcpens  L,  Triticum  repens  L,    |n  sandy  places. 

"        dasystachyum  Gray, 
Eljmus  canadensis  L,  Var.  glaucifolius.  Elymus  europsous  L.    Forests  of  the 

high  Jura. 
**      mollis  R,  Br.  Judging  from  its  form,  this  species  is 

rather  a  plant  of  the  shores. 
Hordemn  jubatnm  L.  Hordeum  murinum  L. 


"       nervata  Tr. 
Poa  alpina  L. 


"    serotina  Erh. 
Festuca  ovina  L. 


*  I  could  not  discover  indications  of  this  plant  having  been  introduced  where  it  was 
found.  However,  even  an  accidental  landing  might  account  for  the  presence  of  a 
plant  which  can  scarcely  be  a  native  of  the  northern  shores  of  Lake  Superior. 


IiAEB  flWmiOB. 


Laxk  Supbrios. 


AinfleznoM  L. 

n  molle  Kunth. 


HierocUoa  borMlia  ROm.  fr  Seh. 

Bqnuetom  ■j'lvaticiim  L. 
"         arveiiM  L. 


Strnthiopteris  gennanica  WSld. 
PolTpodium  DiTOpteii*  L. 
Pteiis  aquillu  L. 

Allosonu  graiJlU  Preil. 

Cystopteris  bulbifen  Benh. 
Woodma  ilvensis  R.  Br. 
Drfopterii  dilatatA  Gray 


intermedia  Gray. 


AJra  fleznoia  L.    Sub-Alps. 

Arena  flaTesceoB  L,  Sabal^e  nm^ 

Phalarii  arundinacea  L.  Banks  cf  6t» 

brooks  of  the  Jura. 
Hierochloa     borealis     Sim.    j-    SA. 

Northern  Europe. 
Uilinm  effusmn  L.    Cbaracterizaa  As 
sabalpine  forests. 
SQatBETACRS. 

Equisetum  ajlvaticnm  L.    Woods  of 
the  high  Jura. 
"         arvense  L. 
"         liraosum  L,  Brooks  of  the 
Jura. 

FILIOBS. 

Struthiopteris  geimanica  WUld. 

Mounttum  of  the  Voeges. 
Polfpodium  Drjopteris  L.    Crenxdo 

Vent 
Fteris   aqnilina   L.     Woods  of  tha 

AUosorus  crisptis  P. 
Cystopteris  tragilis  B, 
Woodwa  ilveDUB  R.  Br. 
Diyopteris    dilatata    Gray.     Higher 
Jura. 
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Lake  Superior. 

Selaginella  selaginoides  Spring. 
•*  rupestris  Spring. 


Europe. 

Selaginella  selaginoides  i^.  Pastures 
of  the  lower  Alps  and  the  higher 
Jura. 


The  Equisetaceas,  the  Ferns,  and  the  Lycopodiaceae  of  Lake  Superior  are 
•hnoBt  ahsolately  the  same  species  as  those  of  the  subalpine  region  of  Europe. 
As  we  descend  the  scale  of  the  yegetable  kingdom  under  higher  latitudes,  vege- 
tafeion  seems  to  follow  the  sides  of  an  angle,  as  it  were,  which  become  convergent 
about  the  zone  of  pine  forests.  Thus  the  Lichens  and  the  Mosses  are  already 
entirely  the  same  species  here  as  in  Europe,  and  it  will  be  sufficient  to  make  a 
single  list  of  them,  without  indicating  the  corresponding  European  species, 
since  all  are  identicaL    Few  Hepaticce  are  also  enumerated. 


M088E8  OF  Lake  Superior. 

Sphagnum  capillifolium  Brid. 
^  cuspidatum  Brid. 
*'         squarrosum  Hedw. 


Funaria  hygrometrica  L. 
Grimmia  apocarpa 

Var.  rivularis  B.  et  S. 
Hedwigia  ciliata  Hedw. 
Orthotrichum  Hutchinsiae  H.  et  T. 

**  strangulatum  Beauv. 


•*  leiocarpnm  B,  et  S. 

«<  anomalum  Hedw. 

Ceratodon  purpureus  Brid. 
Dicranum  scoparium  Hedw. 
"        undulatum  Ehrh. 
*^        congestum  Brid. 


« 

M 

M 

a 
tt 

u 


Schraderi  W.  et  M. 
folvum  Hook. 
longifolium  Ehrh. 
virens  Hedw. 
polycarpum  Brid. 

majus  Turn. 

glascom  L, 
13 


Localities  in  the  Jura. 
Feat-bogs  of  the  high  Jura. 


i( 


u 


t(      (i 


i( 


(( 


Feat-bogs  of  the  Vosges  and  Hartz. 

This  species  belongs  to  the  granitic 

peat-bogs. 
Grows  everywhere. 

Dripping  rocks  in  the  Alps  and  Jura. 
Everywhere  on  granite. 


(i 


(( 


(( 


Is  missing  in  Europe,  but  replaced  in 

the  forests  by  a  great  number  of 

analogous  species. 
Forests. 
Stones. 
Everywhere. 
Forests. 
Moist  forests. 
Forests  of  the  higher  Jura;  descends 

never  in  the  middle  region  of  the 

pine  forests. 
Peat-bogs  of  the  higher  Jura. 
Forests  of  the  Alps. 
Granitic  blocks. 

Forests  of  the  Alps  and  higher  Jura. 
Fissures  of  rocks,  and  the  forests  in 

the  Alps. 
Higher  Jura;  descends  never  in  the 

middle  region. 
Peat-bogs  of  the  Junu 


LAEB  SUPERIOR. 


Mosses  of  Lake  Superior. 
Disticbum  invlinatum  B.  el  S. 

"        capilUceum  B.  el  S. 

Enc&lypte  ciliatA  Htdw. 
PogoiuUum  alpinum  Brul. 
Polj  trichum  ronuosum  Htdw. 
"  pilifenim  Heduj. 

"  juniperinum  Hedu). 

Bartrtunia  poniiformis  Hedvi. 

"         Oederi  Brid. 

"         Tontana  L. 
AulAcomnium  palustre  Bt. 
Bryum  pseado-triquetrum  L. 
"       DuUns  L. 

Var.  elongatam  B.  et  S. 
Mnium  cuKpidatum  IMtp. 
u  Schreberi  Willd. 
tamariscinum  Heiluj. 

*'        splendens  Meilu). 

"        aduncum  L. 

"       nncinatuin  fftdw. 

"        CupreEsifoniie  L, 

"       CrUta-caBtreosU  L. 

"       atnetinuin  L. 

"       niUdiilnm  L. 
Neckera  iDtenueilia  Htdw. 
Marchantia  pol7inoq)ha  'L. 
Jungemiannia  barbala  Ho^. 


Localities  or  tbe  Jlha. 

Summits  of  the  Jan.  DecIividM  of 
the  Alpt. 

Fissures  of  the  rock*.  Subalpine  re- 
gions. 

On  the  grouod  in  the  higher  Junu 

Sub- Alps. 


Wocla  of  the 


Everywhere. 


Gtaniie  in  the  Tosges  and  Alps. 
Books  of  the  Jura. 
Everywhere  near  springs. 
Feat-bogs  of  the  higher  Jura. 
Moist  places  in  the  forcsia.     Erery- 

Elevated  peat-bogs. 

Skirts  of  the  forests. 
Pine  forests. 


Moist  places. 
Pine  IbrcstE. 
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Stictam  pulmonariam    Ach, 
Farmeliam  saxatilem    Ach, 
P.  caperatam    Ach. 
Cladoniam  rangiferinam    Hoff. 

IIi*»ee  prlmitiis  incrementum  attulit,  quantum  soio,  nemo  usque  donee  oras 
insulasriue  Lac  us  perlustrans  Profesiior  nostcr  illustriss.  Agassiz,  dum  plantarum 
nolnliorum  distributionem  geograpbicam  persequitur,  Lichcnum  etiam,  hac  in  re 
multum  adjuvantibu8  discipulis  ejus  ( ommilitonibusquc,  viris  amicissimis  J.  £. 
Cabot,  J.  M.  Lea,  C  G.  Loring,  and  Dr.  Keller, — messem  satis  largam  fecit. 

Has  igitur  opes  Lichenosos,  mihi  benevolentia  Y.  ill.  mandatos,  pro  viribua 
explicare  pergam. 

LICHENES. 
USNEA. 

1.  barbata  Fr.  var.  da-^i/poga,  Fr.,  infert. 

2.  longissima  Ach.,  cum  ccphalodiis. 

3.  cavernosa  Tuckcrm.  inss.     Thallo  pendulo  laxo  molli  glaberrimo  tereti- 

comprcsso  plus  minus  cavernoso  ocbroleuco,  ramis  primoribus  simpli- 
ciuficuiis  subventricosiii  attonuatis  ad  apices  dichotome  ramosis,  ramulis 
ultimis  tenuissime  capillaceis ;  apotheciis  sessilibus  radiatis  disco  albi- 

do-pruinoso  demun  subcarnco  margine  obscuriori  evaiiescente. 

Hab.  ad  arbores  in  oi-is  Lacus  Supcrioris;  C.  T.  Jackson^  1845; 
Agassiz^  1848.  Ipse  Icgl  stL>rilem  in  Montibus  Albis,  anno  1843. 
Specimen  habeo  omnibus  conveniens  e  Madras,  Ind:  Orient,  ex  Hh, 
Hook, 

Thalli  rami  majores  e  subtereti  demum  compressi,  angulati  annula- 
tim  rupti,  lacunis  regularibus  subellipticis  plus  minus  insignes,  apici- 
bus  dichotomis  elongatis  tcrctiusculis  tenubsimc  dcmum  capillaccis. 
Apothecia  omnino  Usnea5,  at  discus  strato  gonimo  viridi  impositus  I 
albido-pruinosusque  I  Hos  characteres  Usneis  a  Friesio  plane  dene- 
gatos,  iis  primuni  tribuit  Montague  (Annales  1834,  t.  2,  p.  2,  p.  368, 
and  Cryptog.  Canar.  in  Webb  &  Berth.  Hist.  Nat.  d.  lies  Canar.,  p. 
93).  Ex  observationibus  Montagnei  U.  ceratina  discum  habct  pru- 
inosum,  et  U  U.  Jamaicensis  Ach.,  et  Ceruchis  Montag.,  discum 
pruinosum  strato  gonimo  impositum.  Species  nunc  dcscripta  pluribus 
notis  cum  U.  Ceruchi  (Americas  tropicse  adhuc  privee,  a  Montagneo 
(Ann.  1.  c.)  luculendsaime  llustratse)  convenit ;  distat  facie,  statuque 
(normali  ut  videtur)  pendulo.  Disci  characteribus  jam  laudatis^facil- 
lime  dbtinguenda  est  U.  cavernosa  ab  omni  (ni  fallor)  Usnea  borcali- 
americana. 

EVERNIA. 

1.  jubata  Fr.    p,  chcdyheiformis  Ach.,  inf. 

y.  impiexa  Fr.,  infert. 

2.  Prunastri  Ach.,  infert. 
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Rahalima. 

t.  eaUearit  Fr.  f./axtiipaia  Fr.,  fert. 
a./ariMMaSch.,fert. 
Cktrakia. 

I.  iilandiea  Acb-    y-  eritpa  Ach^  tvtt. 

ti.  niv<da  Ach.,  Infert. 

8.  gtaiica  Ach.     p,  iterilii  Fr.,  infert. 

4.  ciliarit  Aub.,  fert. 

5.  lacunosa,  p.  atlanlica  Tuck.,  fert 

6.  Oaktiiana  Tui'kenn'.,  infert. 
T.  Pituutri  Sommerf.,  infert 

Pbltiobra. 

1.  ophthoaa  HofTm.,  fert 
S.  canina,  Hoffm.  fert 

3.  ru/eicens  UolTin.,  fert 

4.  pdydacisla  HofTm.,  infert 
b.  horhonioUs  Uoffm.,  iDfbrt 

SotOBiiTA. 

Mcco/a  Acb.,  fert 
Bticta. 

1.  pidmottma  Ach,.  infert 

5.  linita  Ach.,  infert 

4.  glomerulifera  DelU.,  fert 
Pabmelia;   iubsect /miricaria. 
1.  paiata  Ach.,  infert. 
8.  tiliacea  Ach,,  fert. 

3.  Borreri  Turn.    i*.  mdecta  Tuckerm.,  infert 

4.  (omitlu  Ach.,  fert 

6.  aUiiriie-i  Aoh..  infert 
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Subfiect  Patellaria. 

1 7.  sub/ttsca  Fr.    /f.  disiaru  Fr. 

18.  albella  Ach. 

19.  ocrtiia  Ach. 
Subsect.  Urceolaria, 

20.  oncodes,  Tuckenn.  mss.     Thallo  crustaceo  tartareo  (farinoio-pnlreni- 

lento)  eondguo  rimoso-areolato  ambitu  yemicoso-subplicato  gUuco- 
albicante;  apotheciis  innatis  mox  protrusis  sessilibus  disco  pruinoflo 
demom  protuberante  nijrro  margine  proprio  teniii  erecto  thaUodens 

tnmidmn  demum  obtegente. Turner  Jshndy  in  rupe  porpbyri- 

dco;  Agassiz,  P.  Glaucomse,  Ach.  Fr.  et  P.  repandse,  Fr.  affinis, 
Distincta  videtur  crusta  tenni,  apotheciisque  nigns  infantia  solum 
conspicue  pruinosis,  margine  proprio  erecto  persistente. 

Stkreocaulon. 

1.  tomerUosum  Fr.,  fert 

2.  poBchale  Laur.,  fert    Adsunt  quoqne  specimina  5.  eoraUoidi  forsan  re- 

ferenda. 

Oladokia.    Ser.  Gkiucescentes. 

1.  turgida  Hoffm.  a.  fert. 

(I.  grypea,  Tuckenn.  mss.    Podetiis  majoribus  fastigiato-ramosis 
glanco-viridibus,  scyphis  obscuris  in  ramos  fastigiatos  radiato-dentatoe, 

t.  sabulatos  abeuntibus. Major,  pulchre  glauco-viridis.    Fonnis 

majoribus  americanis  C.  uncialis  /9.  similis  ct  analoga,  reipsa  vero 
C.  tui^gidas  omnino  referenda.  Thallo  foliaceo  destituta  sunt  speci- 
mina ;  squamulae  tamen  (lis  C.  turgidae  similes)  hie  illic  apparent 

Ser.  Fuscescentes. 

2.  pyxidata  Fr.  a.  fert 

8.  gracUis  Fr.    y.  hybrida,  Fr.,  fert 

4.  degenerans  Fl.  a.  fert 

5.  comtUa  Fr.  a.  fert 

6.  sqiunnosa  Hofiin.  a.  fert. 

7.  furcata,  Fl.  d.  gvbtUata  Fl.  infert 

8.  rangi/erina  Hoffm.  a.  fert 

fi,  sylvatica  Fl.,  fert 
y.  cdptstris  Fl.,  infert 
Ser.  OehroleuctE. 

9.  ajnaurocrcsa  ¥l*f  fert 

10.  uncialis  Fr.    /9.  adunca  Ach.,  fert 

r-  turgescens  Sch.,  fert 
Ser.  Cocci/era, 

11.  eomucopioides  Fr.,  fert 

12.  Floerkeana  Fr.,  fert 
18.  de/armis  Hoffm.,  fert 
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filATOBA. 

1.  Tufonigra  Tuckerm.,  fert. 

2.  icmadophila  Fr. 
8.  vtmalit  Fr. 

Lecidea. 

t.  ponucma  Fr.    Specimina  in  Betula  aliquantom  differs  videntur. 

2.  geoffraphica,  a.  Schur. 
Umhilicaria. 

1.  pHttultaa,  p.papuliaa  Tuck^  fert. 

8.  kirtuta  Ach.,  fert. 

9.  DUUnn  Tnckenc,  infert. 

4.  MuhUvibtrt/u  Ach.,  fert. 
OpxaRAPtiA. 

»<^la  Ack.  Scbar.  a. 
Emdocarpom. 

1.  nunia(um,|>.ei»npl(mfinn.  Sell.  Status  pualliu,  leneiitAte  etiom  a  Lichen* 
NoT»  Angiicn  distaai. 

5.  Maniteme  Tuckenn.  hub.     TIieJIo  cartilagineo-meiiibTaiiaceo  teDni  fiv 

^  Isvi  lobftto  ex  oliTttcea-nigricante,  lobis  ambitus  rotandolu 
incimi  pUnii  nuigine  Bubplicatis  crenatis,  csterii  flexnosia  irreguUr- 
ibtu,  labtos   e   fiuKO-nigresoeDtibus ;   ostiolis  prominalig  nigria  per- 

tuus. Prozima  E.  flaviatili,  at  colore,  supoTficie   nilidiuscab, 

lobatione  fere  Imbncarin,  apollieciiaque  divena. 
Pert  OB  ARIA. 

perttua  Ach.  a. 

COLLSMACSJB. 
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IL    Plants  of  the  lake  and  shores,  which  have  or  have  not  their  analogous 
representatives  in  Europe.* 


Lake  Superior. 

Bannnculus  aquatilis  L, 
*'  reptans  L, 

Cardainine  hirsuta  L, 
Barbarea  vulgaris  R.  Br, 

Nupbar  latea  Smith.  Var.  Kalmiana. 

Cakile  americana  Nutt. 
Callitriche  linearis  Pursh. 

"         vema  Z. 
Lathyros  maritimus  BigeL 
palustris  JL 


u 


Oenothera  biennis  L. 

Myriopbyilum  spicatum  X. 
Sium  lineare  Mx. 
Bidens  cemua  X. 
Lysimacbia  stricta  Ait, 

"         ciliata  L. 
Naumburg^  thyrsiflora  L, 

Veronica  americana  Mx, 


Lycopos  virginicus  L. 
**       sinnatus  EU. 
Polygonum  amphibium  Z. 

Myrica  Gale  L. 

Salix  Candida  WiUd. 
**    lucida  MiihL 
^    discolor  MiihL 
'*    angustata  Pursh, 
"    pedicillaris  Pursh. 
«    pomilis  Marsh. 


Europe. 

Ranunculus  aquatilis  L.  Everywhere. 
^  reptans  L.    Sand  of  the 

lake  shores. 
Cardamina  hirsuta  L,    Moist  places. 
Barbarea     vulgaris    R.    Br.     Along 

ditches. 
Nuphar    pumila    iS^.      Black  forest 

Meadows  and  margin  of  lakes. 
Cakile  maritima  L,    Baltic  Sea. 
Callitriche  autumnalis  L. 

"  verna  L.    In  brooks. 

Lathyrus  maritimus  B.  Marine  plant. 
*'         palustris  L.    Marshes  of  the 
lakes. 
Oenothera  biennis  L.    Lake  of  Neu- 
chatel.    Litroduced  into  Europe. 
Myrioph.  spicatum  L.    Quiet  waters. 
Sium  angustifolium  L.    Li  brooks. 
Bidens  cemua  L.    Ditches. 
Lysimachia  vulgaris  L,    Marshes. 

"         ciliata  L.    Marshes. 
Naumburgia  thyrsiflora  L,    Near  St 

Blaise,  Lake  of  Neuchatel. 
Veronica  Beccabunga  L.    Brooks  and 

lakes. 
Lycopus  europsBus  L.     Margins    of 

waters. 
Polygonum  amphibium  L.     Margins 
of  quiet  waters  in  diverse  regions. 
Myrica  Gale  L.    Shores  of  the  Baltic. 
In  Europe  the  same  species  of  wil- 
lows are  found  at  the  margin  of 
waters  in  diverse  latitudes,  but 
most  of  them  differ  from  the  Amer- 
ican species.    The  extensive  dis- 
tribution of  these  trees  along  the 
shores  of  lakes  and  rivers  at  various 


*  The  number  of  aquatic  plants  found  along  the  shores  of  Lake  SaperioTi  is  so  small, 
that  I  have  put  them  aU  together  in  this  listi  whether  they  have,  or  not,  their  analo- 
gies in  Europe. 


UKB  atrpnuoB. 


Lake  Hupkriob. 


Fopulna  balBuuifem  Mx. 
"       treuuloides  3&;. 
Spa^;uiiuiii  Dabni  L. 
PotUM^lOii  natMS  L. 

"  tnceiu  L. 

' "  prtclongtu  WiJf. 

"  heterophyllns  Sehtb. 

"  peclinotoi  L. 

"  pftuciflonii  Punk. 

Trigtocluii  elalum  NutL 

AliiDttFUntago  L. 
SsgittAiia  vsriabilia  EngL 
Echiuodoms  anbulatu  Engl. 


Europe. 
Utitudes,  sbowa  their  elowr  coo- 
nection  with  the  nfttore  of  tba 
groand  tlian  irith  tbo  tempentara 
of  the  countiy  where  they  grow. 
Fopului  nigra  L. 

"       tramulft  L. 
SpATganium  nataiu  L.         "]     Qjuet 
Fotaraoguton  i 

"  lucen*.  J 

"  perfbliatiu  £.  I  « 

J  Europe. 


Jon. 


Triglochin  paloatre  Z.    Tfaii  ipedei 

occurs  also  in  N.  Americk. 
Alisma  Plantago  L.  X     u 

Sagiuari*  u^uifblia  L.         i 
Echinodonu  »  an  aquatic  tjTpe  pocnlitr 

to  the  American  florft. 
Udora  occidentallii  Pwth.    Northern 

Germany. 
Tallbneria  ipiralis  L.    Lombard;  Aod 

Iria    pteadc-aconu    L.     Marina   ot 

Everywhere. 
Juncug  e: 

"      acutjfiomi  Eirh. 
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Lake  Supkbior* 
Carexcrinita  Lasiu 


Europe. 

sembling  those  of  North  America^ 
which  are  however  not  identical. 


tentacnlata  MutL 
hjrfltricina  W\M, 
Ocderi  'Ehrh, 
intomescens  Rudge. 
retoTsa  Schwr, 
Nitella  flexilis  Agardh, 

Fontinalis  an1ap3rretica. 


<( 


(( 


M 


M 


Nitella  flexilis  Agardh,  Lake  of  Gen- 
eva. 

Fontinalis  antipyretica.  In  the  brooks 
of  the  Jura. 


It  seems  at  the  first  glance  to  be  a  contradiction  to  unite  in  a  separate  table 
the  aquatic  plants  of  the  lakes,  leaving  as  characteristic  of  the  subalpine  region 
the  aquatic  plants  of  the  peat-bogs.  That  is,  however,  not  the  case,  for  the 
peat-bogs  and  the  plants  which  form  them,  (the  peat-bogs  with  Sphagna  at 
least,)  never  descend  below  the  Fine  region,  which  they  follow  in  its  whole  ex- 
tent, whilst  lake  and  marine  plants  follow  the  shores  in  various  latitudes.  The 
fbrmer  being  of  course  under  the  direct  influence  t)f  the  temperature,  the  latter, 
on  the  contrary,  being  more  dependent  upon  the  moisture  of  the  soil. 

m.    American  plants  of  Lake  Superior^  which  have  no  analogous  represenUh- 
tines  in  Central  Europe.* 

Sarracenia  purpurea  L, 
Hudsonia  tomentosa  NutL 
Rubtts  Nutkanus  Mo^ 

Potendlla  frnticosa  L> 


} 


Ck>mu8  canadensis  L. 


Truly  American  types. 

There  are  no  Rubus  of  the  type  of 
odoratus  and  nutkanus  in  Europe. 

Cultivated  in  the  gardens  of  Europe, 
where  it  succeeds  very  well  in 
temperate  plains  and  in  the  moun- 
tains. 

A  charming  little  plant  of  which  we  find 
no  other  analogue  in  Central  Eu- 
rope than  a  few  Umbellifere,  for 
their  general  form,  the  Buple  vrums 
for  instance,  which  grow  in  the 
Sub  Alps.  But  Comus  suecica  L, 
is  its  strict  analogue  in  Northern 
Europe. 

*  Beiidct  the  genera  which  have  no  representatives  at  all  in  Central  Europe,  there 
are  several  introduced  in  this  list  which  have  only  remote  analogues,  or  indeed,  real 
representatives ;  but  in  such  countries  of  the  Old  World  which  are  far  distant  from 
the  mountain  chains,  the  vegetation  of.  which  has  been  compared  here  with  that  of 
Lake  Superior. 


LUCI  SDPBBIOft. 


Diervillft  trifids  Uaenek, 
ihCtchella  repens  L. 
Coreopus  Unceolata  L. 

Mulgedium  leocoplueuni  D.  C. 


Niibaliu  mcemoms  Hodk 
Lobelia  Kalmii  £. 


Dianthsra  americana  L. 
Mimuliu  ringem  L. 
CutiUeja  coccinea  Spr. 


"         teptentriooalii  Lindi. 

Monarda  Grtuloia  L. 
Calyitegia  spithamtea  Purtk. 
Apocjnam  androsmnifoUum  L.  * 


Palygomun  articalatDm  £. 


-   Truly  Ameriutn  types. 

Tbii  genu],  one  of  the  finest  of  the 
Compoaiiffi,  ii  wanting  in  Europe- 
Cornea  near  the  Mulgedium  alpinum  of 

Lapland. 
Entirely  wantiBg  in  Europe. 
The  Lobelice  are  not  Dumerous  in  Eu- 
rope, being  replaced  there  by  the 
Campanula  and  Phyteumata,  of 
which  geuera  tlie  6rst  is  KantUy 
represented  in  America,  and  dug 
second  not  alL 
y   Truly  American  types. 

Bartsia  olpina  L.  Found  upon  the 
bigheaC  peaks  of  tbe  Jura,  is  the 
nearest  reUtive  to  Castillejacocci- 
nea  in  Central  Europe. 

Castilleja  pallida  L.,  closely  allied  to 
C.  leptenbvonalis,  occurs  on  the 
N.  E.  confines  of  Bu««a. 


We  cannot  consider  tliis  plant  as  cor- 
responding to  the  Apocynum  Ve- 
netum,  which  belongs  to  tbe  sea- 
shores of  the  Adriatic.  These 
two  species  differ  in  form  and 
habitat 

Of  this  tjrpe  of  Folygonnm  there  is  no 
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Astragralus  canadensb  L,     {Cosmop- 
olite.) 
Trifolium  repens  JL    (Introduced?) 
Potentalla  anseiina  L, 
Mentha  piperita  L.    (Introdaced.) 

Galeopsis  Tetrahit  L,    (Introduced.) 
FhjrsiJis  viacoea  L. 


Ck)rrespond8  to  Astragalus  gijrciphyllot 

L     Equally  cosmopolite. 
Eyerywhere  in  Europe. 


a 


Blitum  capitatum  L, 

Amaranthus  albus  L.    (Introduced.) 

Polygonum  dumetorum.  Z. 


Mentha  piperita  L,  Everywhere  in 
Europe,  especially  in  the  plains. 

Everywhere  in  Europe. 

Ck)rresponds  to  Phyidis  Alkekengi  L^ 
cosmopolite  like  the  SolanesB  in 
general,  and  all  phuits  which  at* 
tach  themselves  to  man. 

Blitum  capitum  Z.    In  Wallis. 

The  sands  of  Europe. 

Grows  in  Europe  in  diverse  latitudes. 


From  these  various  tables  it  is  easy  to  see  that  the  vegetation  of  the  northern 
shores  of  Lake  Superior  is  perfectiy  similar  to  the  subalpine  vegetation  of 
Europe,  at  that  zone  which,  in  the  Jura  for  instance,  extends  from  8,000  to 
8,500  feet,  and  which  in  the  Alps  extends  from  8,500  to  5,000  feet  Now 
removing  some  plants  of  the  lakes,  and  some  few  peculiar  American  types, 
the  subalpine  flora  remains  in  its  integrity,  and  will  be  found  to  form  chiefly 
the  vegetation  about  the  northern  shores  of  Lake  Superior. 


SPECIAL  COMPARISON. 

DUtrihution  of  the  Tree%  and  Shrubs  of  Switzerland  from  the  Plaini 
to  the  Summit  of  the  Mountains,  compared  with  those  of  North 
America. 

As  it  is  easier  to  perceive  the  regular  order  of  succession  of  the 
different  growths  which  follow  each  other  along  the  slope  of  a  moun- 
tain, and  to  determine  under  such  circumstances  the  precise  limits  of 
their  distribution,  than  to  ascertain  the  natural  range  of  the  corres- 
ponding vegetation  northwards  over  extensive  tracts  of  land,  in  level 
countries,  I  shall  first  introduce  a  general  picture  of  the  arbores* 
cent  vegetation  of  the  Swiss  mountains,  before  I  undertake  to  show 
that  it  agrees  most  minutely  in  its  internal  arrangement  with  that  of 
the  lake  districts. 

The  vines  which  cover  the  margins  of  the  Lake  of  Neuchatel,  1838 
feet  above  the  level  of  the  sea,  characterize,  of  course,  the  lower 
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ngions,  tIucIi  we  eall,  for  that  reason,  the  re^on  of  vineyarda.  The 
trees  which  are  cultivated  there,  the  mulberry,  peach,  apricot,  aa4 
even  the  fig  in  the  wanqeat  places,  arc  al!  exotic.  All  fruits  of  tho 
temperate  zone,  however,  succeed  there  peifectly  well,  and  among tibe 
wild  trees  and  shrubs  which  characterize  this  zone,  we  find  especially 
Rubus :  RubuB  corylifolins,  Rubus  fruticoeus  X.,  Rubus  tomentossa 
W. ;  some  Rosea:  Rosa  pimpinellifoha  L.,  Rosa  eglanteriaZ.,  Rosa 
alba  L. ;  the  Pyrus  communig  X.,  the  Crataegus  tonninalis  X.,  Mes- 
pilus  germanica  X.,  and  Mespilua  eriocarpa  DC.  The  most  common 
ornamental  shrubs  which  are  cultivated  there  on  level  ground,  are 
the  Philadelphus  coronarius  and  the  Idlac,  which  we  find  as  far  as  the 
lower  valleys  of  the  Jura.  This  zone  is  almost  entirely  cultivated, 
and  has  few  indigenous  trees.  We  meet  now  and  then  with  foreato 
of  oak  trees  (Quercns  Robur  X.,)  and  of , chestnut  trees  (Castanai 
vesca).* 

Immediately  above  this  horizon,  at  an  elevation  of  some  hundred 
feet  higher,  from  1600  to  1700  feet  be^ns  the  zone  of  oaks,  which 
ascends  somewhat  into  the  valleys.  The  two  species  of  this  gennqt 
the  Quercns  Bobur  X.,  and  the  Quercns  sessUiflora  Sm.,  grow  in 
the  same  places ;  the  latter  ascends,  however,  a  little  higher,  and 
occurs  but  very  thinly,  it  is  tme,  in  tbe  Val  de  Ruz,  and  in  the 
Yal  de  Travers.  On  tbe  slopes  of  the  Alps  it  ascends  1,500  feet 
higher,  eBpe<nally  in  sheltered  valleys.  The  shrubs  and  trees  which 
follow  these  are  not  numerous,  (f^r  the  vegetation  of  the  oai 
forests,  like  that  of  the  pine  trees,  excludes  other  trees  ;)  they  are 
the  hedge-plants,  which  are  found  as  far  as  the  region  of  the  pinea, 
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Between  the  region  of  the  oak  and  that  of  the  beech,  we  have  at  a 
iteight  of  2,000  feet,  as  a  transitory  zone,  a  narrow  tract  characterized 
by  the  wild  cherry  tree  and  the  Pinus  sylvestris,  which  is,  however, 
particularly  adorned  by  a  large  variety  of  shrubs.  To  this  zone 
belongs  in  the  first  place  the  linden  tree,  (Tilia  microphylla  I^.,  and 
ISlia  platyphylla  Scop.^  ;  three  maples,  (Acer  opulifolium  i.,  Acer 
platanoides  Z.,  and  Acer  campestre  i.)  ;  the  Evoiiymus  europoeus  i., 
Cerasus  Padus  2>C\,  Prunus  spinosai.,  Crataegus  Ariai/.,Me6pilu8 
oxyacantha,  Lonicera  Periclymenum  i.,  Sambucus  nigra  i.,  Cornus 
mas  i.,  Cornus  sanguinea  i.,  Viscum  album  i.,  Ligustrum  vulgare 
L.,  Daphne  Cneorum  i.,  Populus  tremula  X.,  with  the  introduced  JEa- 
colus  Hipocastanum,  which  succeeds  in  this  zone  better  than  anywhere 
else.  This  is  the  region  of  shrubs,  properly  speaking,  witli  which  is 
mingled  the  beech  tree,  whose  zone,  however,  is  more  extended,  and 
a0cends  in  the  Jura  to  3,500  feet,  and  to  4,000  feet  in  the  Alps. 

To  the  region  of  the  beech  tree,  which  extends  over  a  thousand 
feet  of  vertical  height,  from  2,500  to  3,500  feet,  belong  the  following 
shrubs: — Rhamnus  Frangula  i.,  Cytisus  Laburnum  i.,  Rubus  saxa- 
tilis  L.J  Rubus  caesius  L.,  Rubus  idaeus  -L.,  Rosa  eglanteriai.,  Rosa 
villosa  i.,  Rosa  canina  i.,  Rosa  rubiginosa  i.,  Cratiiegus  Amelan- 
chier  X.,  Lonicera  Xylosteum  i.,  Sambucus  Ebulus  i..  Daphne 
Mezereum  X.,  Daphne  alpina  X.,  Daphne  laureola  L.,  Ulmu» 
campestris  X.,  Corylus  Avellana  X. 

The  region  of  the  pines  or  Coniferae  extends  from  3,500  feet  to 
4,500  feet  in  the  Jura,  and  to  6,000  feet  in  the  Alps.  It  is  well 
characterized  in  its  lower  and  middle  parts,  where  we  find  Frax- 
inus  excelsior  X.,  Abies  excelsa  DC,  Abies  pectinata  i>(7.,  Juniperus 
communis  X.,  and  in  the  higher  part  the  Pinus  Cembra  X.,  Pinus 
Pumilio  CluSj  Larix  euro[)sea  DC.  In  this  zone  live  the  Betula  alba 
L.J  Betula  pubescens  Uhr.,  and  Betula  nana  X.,  and  some  bushes 
wluch  never  leave  it,  the  Ericineae  especially ;.  Vaccinium  Myrtillus 
X.,  Vaccinium  uliginosumX.,  Vaccinium  Oxycoccos  X.,  Vaccinium 
Vitis-idaBa  X.,  Andromeda  polifolia  X.,  Arbutus  Uvaursi  X.,  Arbu- 
tus alpina  X.,  Pyrola  rotundifolia  X.,  Pyrola  minor,  X.,  Pyrola  chlor- 
anbha  Sn.j  Pyrola  secunda  X.,  Pyrola  umbellata  X.,  Pyrola  uniflora 
L,j  linnaea  borealis  X.,  Lonicera  alpigena  X.,  Lonicera  caerulea 
X.,  Rosa  rubrifolia  Willd.j  Rosa  alpina  X.,  Rhamnus  alpinus,  L.j 
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and  in  the  higher  pnrts,  Cratfcgus  Chatmemespilus  X.,  Awilea  pro- 
cumbenB  L.,  Empetrum  nigrum  2/.,  Acer  psoudoplntanna  L. 

Above  all  these  we  meet  already  in  the  Jura  the  lUiododendrons 
and  the  Salix  herbacea,  which  belong  truly  to  the  alpine  flora  char- 
acterised by  all  those  handsome  plants  covered  with  a  light  cotton 
down,  which  we  find  along  the  margin  of  the  gtaciere  in  the  Alps, 
and  na  high  as  the  uppermost  limit  where  all  vegetation  ceaees  some- 
what suddenly,  at  a  level  of  about  8,000  feet  above  the  level  of  the 
sea. 

Treei  of  the  Lake  Superior  Region. 

We  may  place  at  about  40"  northern  latitude  the  zone  of  vegeta- 
tion, which  in  America  corresponds  to  the  upper  limit  of  tie  cultiva- 
tion of  the  vine,  as  we  obscn'e  it  on  the  banks  of  the  Swiss  lakes. 
At  about  this  latitude  the  family  of  the  Magnoliacese  dies  out,  though 
we  may  stitl  meet  the  Magnolia  glaucn  in  the  swamps,  as  far  as  the 
43°  N.  lat.,  and  though  the  tuli}]  tree  still  fiourlsbes  there.  This  ii 
also  the  northern  limit  of  the  Anonacc^,  Melastomacese,  Cactacete, 
Santolace^,  and  Liqujdambar  ;  and  though  in  Europe  we  have  no 
representatives  of  these  families,  it  is  easy  to  perceive,  on  reflecting 
U|)On  the  exomplcs  Just  mentioned,  that  the  limits  of  vegetation  under 
consideration  are  natural,  and  correspond  to  each  other,  thoa^ 
characterized  in  the  two  continents  by  diScrcnt  plants.  Again,  the 
numerous  species  of  wild  vines  which  America  produces,  although 
they  do  not  extend  farther  northwards  than  the  cultivation  of  the 
vine  in  Europe,  yet  prosper  on  this  continent  in  a  colder  climate. 
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on  its  northern   borders,  where  we  find  so  great    a  variety  of 
species    belon^ng  to    the   genera,    Celastrus,    Crataegus,    Ribes, 
Comus,  Hamamelis,  Vaccinium,  Kalmia,  Rhodora,  Azalea,   Rho- 
dodendrum,  Andromeda,  Clethra,  Viburnum,  Cephalanthus,  Prinos, 
Dirca,  Celds,  &c.     I  shall  only  add,  that  in  the  latitude  uhder 
which  the  St.  Lawrence  winds  its  course  from  the  great  Canadian 
lakes,  and  takes  a  more  independent  course  north-eastwards,  we 
perceive  already  great  changes  in  the  growth  of  trees.    About  Niag- 
ara, or  rather  somewhat  farther  north  along  the  northern  shores  of 
Lake  Ontario,  and  the  hills  which  rise  above  Toronto,  the  following 
species  begin  to  disappear :  Sassafras  officinale,  (I  have  not  seen  this 
species  north  of  Table  Rock,)  Juglans  nigra  and  cinerea,  Carya  alba  t 
and  amara,  Castanea  americana,  Quercus  alba  and  Castanea,  Pla- 
tanus  occidentalis.  Tilia  americana,  (this  species  occurs,  however, 
as  far  north  as  Sturgeon  Bay,  on  Lake  Huron,)  Rubus  odoratus. 
Though  the  Beech  is  extensively  distributed  among  the  forests  of  this 
aone,  we  cannot  but  be  struck  with  their  splendid  growth  further  north, 
where  the  Elm,  Red  Oak,  Hornbeam,  Hop-honibeam,  several  species 
of  Birches,  various  Maples,  Ashes,  Wild  Cherries,  &c.,  &c.,  more 
or  less  mixed  with  Coniferse,  form  the  most  beautiful  forests  of  the 
temperate  zone,  particularly  remarkable  for  their  diversified  shades 
of  green  and  dark  foliage,  and  which  almost  uniformly  cover  the 
ground  along  the  shores  of  the  Great  Lakes  as  far  as  Lake  Superior, 
the  Coniferse  gradually  coming  in  in  a  larger  proportion  to  the  suc- 
cessive exclusion  of  the  trees  with  deciduous  leaves.     As  soon  as  we 
reach  Mackinaw  we  find  the  Beech  has  almost  entirely  disappeared, 
or  become  so  dwarfish  as  no  longer  to  be  a  handsome  tree,  while 
Ostrya,  Carpinus,  Betula  populifolia,  Quercus  rubra,  and  indeed  all 
Cupuliferae  are  entirely  gone,  and  the  Canoe-Birch,  the  Black  Ash, 
with  Pinus  balsamifera,  alba,  nigra,  Larix  americana,  Pinus  Strobus, 
Sorbus  americana,  and  some  Poplars  on  the  lake  shore,  foim  the  mass 
of  forests,  with  a  few  low  shrubs  among  them,  such  as  Arctostaphylos 
Uva-ursi,  Vaccinium,  Chiogenes,  &c.     This  zone,  which  corresponds 
to  the  horizon  of  Pines  in  the  Jui'a,  extends  all  along  the  northern 
shores  of  Lake  Superior.      North  of  Fort  William  are  extensive 
forests  of  Pinus  Banksiana,  with  Pinus  resinosa  and  Strobus.     We 
noticed  no  Cupuliferae  beyond  Batcheewauaung  Bay,  and  we  learnt 
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that  bat  a  few  dwarfiah  Bed  Oaks  are  eeen  in  the  Island  of  KCchip- 
00^ ;  but  the  Elm  b  still  handsome  about  Fort  WilUam,  though  it  is 
Terjr  scarce  in  other  parts  of  the  northern  ahorea. 

The  shores  of  Nipigon  Bay,  the  northernmost  point  we  visited,  are 
covered  with  Pine  forests,  with  a  few  Ashes  and  Maples,  and  here  and 
there  a  Sorbus  americana  among  them.  At  this  latitude,  the  49°, 
we  had  therefore  not  yet  reached  the  zone  of  the  true  alpiae  vegeta- 
tion, and  remuned  for  the  whole  exteat  of  our  journey  within  the 
Umits  of  the  sub-al^one  Sora. 

The  highest  point  which  we  vi^ted,  the  summit  of  a  mountun  upon 
St.  IgDOoe  Island,  which  we  called  Mount-Cambridge,  afforded  the 
fi>UowiQg  harvest  for  our  herbarium : — Abies  balsamea,  Abies  alba, 
Betula  papjracea,  Alnus  virldis,  Sorbus  americana,  Amelonchier 
oanadensifl,  Acer  montaaum,  Dlervillea  trifida,  Sambucus  pubens, 
Rhus  Toxicodendrum,  Vaccinium  nliginosum,  Gorylus  rostrata,  Ida- 
n»a  borealis,  Comus  canadensis,  Spirsea  opulifolio,  Salix,  Cory- 
dalis  glauca,  Epilobium  angustifolium,  Polygonum  ciliare,  Melam- 
pyrum,  Clintonia  borealia,  Stereocaulon  paschale,  Gyrophora  hirsuta, 
Cladonia  pjxidata,  and  ran^erina,  Farmclia  tiliacoa  and  Sphagnum 
aoutifoUam. 

From  this  list  it  b  obvious,  that  even  a  thousand  feet  of  hei^ 
will  introduce  very  slight  diSerences  in  the  vegetation  of  these  r«- 
{^ons.  For,  though  Mount  Cambridge  ia  about  a  thonaaod  feet  above 
the  level  of  the  Uke,  its  whole  slope  is  covered  witii  the  same  vege- 
tation wUch  occurs  at  the  very  level  of  the  lake. 

This  &ct  would  seem  in  flat  contradiction  with  the  general  laws  of 
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lake,  and  does  not  form  an  exception  to  the  law  of  distribution,  and 
dumge  of  the  character  of  vegetation  in  the  interior  of  continents,  upon 
die  slopes  of  high  mountains ;  for  we  have,  even  a  few  degrees  farther 
0oiiith,  in  the  same  continent,  a  striking  example  of  the  fixity  of  these 
laws,  in  the  White  Mountains,  which  are  sufficiently  distant  from  the 
seashore,  and  not  surrounded  by  any  large  sheet  of  fresh  water,  so 
that  the  aones  of  vegetation  are  very  well  marked  on  their  slopes, 
and  can  be  taKsed  in  gradual  succession  beyond  the  range  of  the 
Mountains  proper  to  the  level,  where  the  vegetation  has  the  char- 
acter which  distinguishes  it,  in  this  latitude,  near  the  level  of  the  sea. 

In  the  vicinity  of  the  White  Mountains,  the  changes  of  vegetation 
are  rather  conspicuous,  owing  to  their  gradual  elevation  above  the 
surrounding  flat  country,  and  also  to  the  more  sudden  rise  of  several 
of  their  peaks.  We  no  sooner  begin  to  ascend  the  head  waters  of 
the  Connecticut  valley  towards  lattieton,  than  the  forest  vegetation 
be^ns  to  assume  a  different  character  from  what  it  has  lower  down  in 
flie  mun  valley  nearer  the  sea.  Juglans  cinerea  and  Carya  porcina 
%  disappear  in  tiiat  village.  The  oaks  also  are  fewer  and  smaller. 
The  mounts  maple,  which  is  not  found  below,  here  makes  its 
appearance.  The  following  trees  may  be  seen  between  Windsor  and 
Littleton: — Abies  Canadensis,  Pinus  strobus,  Thuya  occidentaJis, 
Larix  Americana,  Platanus  occidentalis,  Fagus  ferruginea,  Compto- 
ida  asplenifolia,  Betula  populifolia,  B.  lenta,  B.  excelsa,  B.  papy- 
racea,  Quereus  alba,  Q.  rubra,  Q.  bicolor,  Ulmus  Americana,  Car- 
pnus  Americana,  Ostrya  Virginica,  Fraxinus  alba,  Populus  tremu- 
kndes,  l^a  Americana,  Acer  saccharinum,  A.  montanum,  A.  Penn- 
sylvanicum.  The  chestnut  has  already  disappeared  at  Windsor, 
where  the  height  above  the  level  of  the  sea  is  tiiree  hundred  feet. 

From  Littleton,  eight  hundred  and  thirty  feet  above  the  sea,  to 
Fabyan's,  which  is  fifteen  hundred  feet,*  we  notice  Abies  alba, 
A.  baisamifera,  A.  Canadensis,  Pinus  strobus,  Larix  Americana, 
Tilia  Americana,  Fraxinus  alba,  Acer  saccharinum,  A.  monta- 
num, A.  Pennsylvanicum,  Ulmus  Americana,  Sorbus  Americana, 
Betula  excelsa,  B.  papyracea,  B.  populifolia,  Alnus  incana,  Comp- 


*  Thif  and  thie  foUowing  meaiuret  wen  aaeertained  borometiicallj  by  Ptofaiiog 

▲.  GuTOt. 

18 


186  USE  8I7PBRIOB. 

tonia  aaplenifolia,  &e.  The  Cupolifene  have  disappeued ;  Finns 
rigida,  also,  is  no  longer  obeerved,  and  thus  vegetation  continnea 
fiom  Fabyan's  to  a  level  of  tvo  thousand  and  eighty  feet,  where 
the  pine  vegetation  forms  the  larger  proportion  of  the  teatores  of  the 
forest. 

This  height  of  two  thousand  and  eighty  feet  is  a  very  natural 
level  in  the  chtun  of  the  White  Mountuns,  and  especially  on  the 
slope  of  Mount  Washington.  It  indicates  the  horizon  where  the 
slope  begins  to  be  much  steeper,  and  where  the  variety  of  trees 
combined  in  the  forests  is  greatly  reduced ;  for  above  this  level  to 
the  height  of  four  thousand  three  hundred  and  fifty  feet  we  may  say 
&a,i  the  vegetation  con^sts  entirely  of  Abies  alba  and  balsamea  and 
Betula  excelsa  and  papyracea,  which  grow  gradually  more  and  more 
Btunted,  till  at  the  height  of  four  thousand  three  hundred  and  fifty 
feet,  those  species  even,  which  form  tall,  splendid  trees  one  or  two 
thousand  feet  lower,  appear  here  as  mere  shrubs,  low  bushes,  with 
crooked  branches  so  interwoven  as  almost  entirely  to  hedge  up  Ui& 
way,  excepting  in  places  where  a  biidle-path  has  been  out  through. 

Above  this  level  the  mountain  is  naked,  and  many  fine  plants  make 
their  appearance  which  remind  us  of  the  Flora  of  Greenland,  and 
many  of  which  grow  on  the  northern  shores  of  Lake  Superior,  Bucfa 
as  Arenaria  Grcenlandica,  Vaccinium  csespitosum,  uliginosum,  ka. 

The  sumnut  of  the  mountun,  at  the  height  of  six  thousand  two 
hundred  and  eighty  feet,  produces  several  plants  which  have  no 
representatives  south  of  Iiabrador.  Such  are  Andromeda  hypnoidea, 
Sazi&aga  rivularis,  Rhododendron  lapponicnm,  Diapensia  lapponica. 
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belong  ori^nallj  to  both  hemispheres,*  but  were  introduced  into 
America  since  the  settlement  of  Europeans  in  this  part  of  the  world, 
many  of  wluch,  though  foreigners,  have  spread  so  extensively,  as 
to  be  generally  considered  as  natives  of  this  country.  But  if  we 
carefully  examine  their  distribution,  we  soon  perceive  that  they  follow 
everywhere  the  tracks  of  civilization,  and  occur  nowhere  except  in 
those  districts  and  in  those  soils  where  the  hands  of  white  men  have 
been  at  work.  In  such  localities,  however,  they  have  almost  com- 
pletely replaced  the  native  weeds,  which  have  disappeared  before 
them  as  completely  as  the  Indian  tribes  have  disappeared  before  the 
pressing  invasion  of  the  more  civilized  nations.  These  plants  are 
chiefly  such  as  occur  in  Europe  by  the  road-sides,  or  near  the  habita- 
tion of  man,  and  which  to  a  certain  degree  may  be  considered  as  sat- 
ellites of  the  white  race.  Their  occurrence  is  particularly  striking 
along  the  new  lines  of  railroads,  where  they  settle  almost  as  soon  as 
the  tracks  are  marked  out,  and  increase  in  a  few  years  so  rapidly 
within  the  enclosure  of  the  roads,  as  to  suppress  the  primitive  vegeta- 
tion almost  completely,  with  the  exception  of  a  few  hardy  natives 
which  resist  the  new  invaders.  Several  of  these  plants  occur  natur- 
ally, in  America,  in  more  northern  latitudes.  Nevertheless,  I  have 
no  doubt  that  in  most  cases  they  were  introduced  into  the  more 
temperate  and  cultivated  latitudes  from  Europe,  rather  than  from 
their  northern  residence  in  America. 

The  following  list  of  these  plants  was  chiefly  made  from  an 
examination  of  the  railroad  tracks  between  Boston  and  Salem,  in 
company  with  that  liberal  cultivator  of  botany,  Hon.  John  A.  Lowell, 
and  also  from  materials  collected  during  an  excursion  made  with 

*  I  do  not  wish  by  this  remark  to  be  understood  as  intending  to  deny  the  identity  of  any 
natire  plant  in  the  temperate  zone  of  Europe  and  America.  I  know  that  many  species 
which  occur  very  far  north,  and  are  there  truly  identical  in  both  continents,  are  also 
found  among  the  plants  of  the  temperate  zone  on  the  two  sides  of  the  Atlantic ;  but 
there  still  remains  a  large  number,  the  identity  of  which  ought  to  be  ascertained  by 
direct  comparison  of  authentic  specimens  from  the  two  continents,  before  it  can  be 
finally  admitted  that  there  is  no  specific  difference  between  them.  As  such,  I  may 
mention  Hepatica  triloba,  Geranium  Robertianum,  Oxalis  Acetosella,  Spirsea  Aruncus, 
Circsa  lutetiana,  Calystegia  sepium,  Agrimonia  Eupatoria,  Majanthemum  bifolium, 
and  many  aquatic  plants.  The  identity  of  these  with  European  species  seems  to 
me  the  more  questionable,  as  the  freshwater  animals,  the  fishes,  moUusks  and  insects 
differ  specifically  throughout. 
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the  same  gentlemait  to  Niagara  Falls  and  t^e  Wliite  Mounttuns. 
The  European  weeds  which  are  limited  to  cullaTat«d  groand,  as 
Ljohius  Qith^o,  Oentanrea  cjanens,  are  entirety  omitted  in  this 
list,  as  wall  as  plants  escaped  from  gardens,  which  are  found  only 
occaaonallj,  in  an  apparentlj  wild  condition,  in  the  United  States, 
as  Abutilon  Avicennte,  Alth%a  officinalis,  &c. 


Ranvnetilaum. 

oporguu  ftrvsnsiB' 

bulboflos. 

SoleianUiaa  tamoTU.] 

•celentna. 

Portulacaeea, 

Berieridea. 

Portulaoa  oleracea. 

Berberii  Tulgaria. 

Malvacea. 

CheUdomDm  mqni. 

Gertmiea. 

Ftmariaeea. 

ErDdimu  cicutarinm. 

Fnmarik  officiudit. 

Cruei/era. 

"         weiue. 

Lepidiom  ruderale.    Often  nde  by 

repens. 

Ada  iritb  Le^od.  viipiuaDiuo. 

"         procumbeDs. 

Bart»rea  vulguiB. 

Medlcago  lupulina. 
TiciA  aadva. 
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Valerianec^ 
Fedia  olitoria. 

Camposilcs. 
Tossilago  Farfara. 
Inula  Helenium. 
Achillea  millefolium. 
Xanthium  strumarium. 
Leucanthemum  vulgare. 
Tanacetum  yulgare. 
Lappa  major. 
Cichorium  Intybus. 
Leontodon  autumnale. 
Maruta  cotula. 
Anthemis  arvensis. 
Taraxacum  Dens  Leonis. 
Senecio  vulgaris. 
Sonchus  olcraceus. 
"       arvensis* 

PlantaginecB 
Flantago  major. 
*'       lanceolata. 

Primulacea. 
Anagallis  arvensis. 

ScrophularinecB. 
Linaria  vulgaris. 
Yerbascum  Thapsus. 
Yeronica  officinalb. 

serpyllifolia. 

arvensis. 

agrestis. 


u 


u 


M 


LahkUa, 
Lycopus  EuropsBus. 
Nepeta  Cataria. 
Leonurus  cardiaca. 
Prunella  vulgaris. 
Origanum  vulgare. 
Clinopodium  vulgare. 
Lamium  amplexicaule. 
Galeopsis  Tetrahit 
Ladanum. 


Marmbium  vulgare. 
Ballota  nigra. 

Borraginea, 
Echinm  vulgare. 
Lycopsis  arvensis. 
Symphytum  officinale. 
Lithospermum  officinale. 

**  arvense. 

Echinospermum  Lappula. 
Cynogloesum  officinale. 

Convolvulacecs. 
Convolvulus  arvensis. 

Solanea. 
Solamum  Dulcamara. 

"         nigrum. 
Datura  Stramonium. 
Hyoscyamus  niger. 

OleacecB. 
Ligustrum  vulgare. 

Chenopodiacece, 
Chenopodium  album. 
Agathopbytum  Bonus-Henricus. 

PolygonecB, 
Polygonum  Hydropiper. 
aviculare. 
Convolvulus. 
Persicarijk 
Rumex  Acetosella. 
obtusifolius. 
crispus. 


(t 


«< 


M 


U 


u 


u 


Urticacecc 
Urtica  nrens. 
**      dioica. 

Euphorbiacea. 
Euphorbia  helioscopia. 
platyphylla. 
PepluB. 


u 


ti 
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Salieinea. 
SolU  purpurea. 
"    vimiiialia. 


Cynodon  Dactylon. 
Dactylis  glomerata. 
Poa  pntenoB. 


Alopecuma  pratenui. 
Fhleum  prateoK. 
AgraetiB  canina. 


"  pratenais. 
Bromus  secalmus. 
Triticum  repens. 


Lolium  perenne. 
Airhenatherum  elatina. 

Holcus  lanatuB. 
ADthoxanthum  odoratnni. 
Faniciim  Crus-gallL 
SeCaria  viridis. 


It  is  still  a  question  whether  all  these  plants  originate  from  Europe,  as  many 
of  tbem  occur  there  in  the  same  circumstances  as  in  this  continent,  nnder  the 
immediate  influence  of  ^licnlttiral  improTemcnts,  and  mi|;ht  have  followed  the 
Caucatian  race  of  men  irom  farther  east,  in  his  migrations  over  the  lemperatA 
B)n«  of  Europe.  Various  other  remarks  respectii^  the  vegetation  of  this  con- 
tinent may  be  found  above,  in  the  course  of  the  Narrative,  pp.  10,  13,  19,  89. 
Many  interesting  remarks  upon  the  foreign  vegetation  of  this  continent  may 
also  be  gathered  in  Ealm's  Travels  in  North  America.  Quite  a  number  of 
European  insects  have  also  been  introduced  into  this  country  with  those  planta, 
among  which  I  may  mention  some  showy  butterflies,  as  Vanessa  atalanta,  Car- 
dui  and  Antio]>a,  which  are  very  erroneously  considered  by  some  entomcdo^sti 
M  native  Americans. 


III. 

CLASSIFICATION    OF    ANIMALS   FROM   EMBRYONIC 

AND  PALAEOZOIC  DATA. 


For  several  years  I  have  been  in  the  habit  of  illustrating,  in  my 
public  lectures  and  elsewhere,  principles  which  have  not  yet  been 
introduced  in  our  science,  and  to  which  I  feel  it  my  duty  to  call 
attention  in  a  more  formal  manner  on  this  occasion,  as  during  our 
excursion  we  had  several  opportunities  to  discuss  them  at  length. 
These  remarks  will  form  an  appropriate  introduction  to  the  lists  of 
the  animals  found  about  Lake  Superior,  which  are  ^ven  below. 

The  principle  which  has  regulated  our  classifications  for  the  last 
half  century,  is  that  which  Cuvier  worked  out  by  his  anatomical 
investigations ;  I  mean  the  arrangement  of  the  whole  animal  kingdom 
according  to  the  natural  affinities  of  animals  as  ascertained  by  the 
investigation  of  their  internal  structure.  This  fruitful  principle, 
applied  in  various  ways,  has  produced  a  series  of  classifications, 
agreeing  or  differing  more  or  less  in  their  outlines,  but  all  resting 
upon  the  idea,  that  a  certain  amount  of  anatomical  characters  may 
be  easily  ascertained,  expressing  the  main  relations  which  exist  natu- 
rally among  animals,  and  affording  a  natural  basis  for  classification. 
Structure,  therefore,  internal  as  well  as  external,  is,  according  to  the 
principles  of  Cuvier,  the  foundation  of  all  natural  classifications ;  and 
undoubtedly  his  researches  and  those  of  his  followers  have  done  more, 
in  the  way  of  improving  our  natural  methods,  than  all  the  efforts  of 
former  naturalists  put  together ;  and  this  principle  will  doubtless 
regulate,  in  the  main,  our  farther  efforts. 

Nevertheless,  so  much  is  left  in  this  method  to  the  arbitrary  deci- 
sion of  the  observer,  that  it  would  be  in  the  highest  degree  desirable 


192  LAEB  8UFIRI0B. 

to  have  Bome  joinciple  b;  wlucb  to  regalate  the  internal  detuls  of 
the  edifice. 

We  may  indeed  form  natural  divisions  simply  from  structural  evi- 
dence, bring  together  all  fishes  as  tbej  agree  in  the  most  important 
det^ls  of  their  structure,  and  combine  all  reptiles  into  one  class,  not- 
withstanding the  extreme  difierences  in  their  external  fonn.  We  maj 
also  recognize  the  true  affinity  of  whales,  and  bring  them  together 
with  other  Mammalia,  notwitbatanding  their  aquatic  habits  and  their 
fish-like  form;  we  may  even  subdivide  those  classes  into  inferior 
groups  upon  structural  evidence,  and  thus  introduce  orders,  like  tbe 
Quadrumana,  Caniivora,  Rodcntia,  Ruminantia,  &c.,  &c.,  among 
Mammalia.  But  we  are  at  once  at  a  loss  how  to  detennine  the  relative 
value  of  those  groups,  and  to  find  a  scale  for  the  natural  arrange- 
ment of  further  aubdiviaions.  After  having,  for  example,  circum- 
scribed the  Carnivorous  Mammalia  into  one  natural  family,  how  are 
we  to  group  the  minor  divisions  like  that  of  the  swimming  Gamivora, 
the  Flantigrada  and  the  Di^tigrada ;  or,  after  circumscribing  the 
reptiles  into  natural  groups  like  those  of  Chelonians,  Saurians, 
Ophi^ans  and  Batrachians,  how  shall  we,  for  instance,  arrange  the 
tarions  types  of  Batrachians  ?  To  those  who  have  been  familiar 
with  our  proceedings  in  all  these  attempts,  it  must  be  evident  that 
the  grouping  of  our  subdivisions  has  been  almost  arbitrary  and  en- 
tirely left  to  our  decision  without  a  regular  guide.  We  have,  it  is 
true,  subdivided  the  Batrachians  into  the  more  fish-like  forms  wUcb 
preserve  their  giUs  and  t^s,  or  at  least  their  t^ ;  and  into  another 
group,  cont^ning  those  which  nndergo  a  complete  metamorphosis ;  but 
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i^taining  of  the  ^s  indicates  a  lower  position  than  their  disap- 
pearance. * 

Of  course,  in  the  outset,  we  do  not  find  sufficient  data  to  trace  this 
arrangement  throughout  the  animal  kingdom,  and  to  make  the  prin- 
ciple which  I  have  just  mentioned  the  ruling  law  of  nice  classical 
arrangement.  But  until  such  sufficient  knowledge  is  acquired,  let  me 
show  that  my  principle  does  in  fact  apply  to  all  classes  of  the  animal 
kingdom,  and  will  at  once  contribute  to  improve  all  their  subdivisions. 
Among  Mammalia,  for  example,  we  shall  continue  to  give  the  aquatic 
Gamivorous  animals  a  lower  position  among  Gamivora,  but  no  longer 
amply  because  they  are  aquatic,  but  because  they  are  webfooted,  as 
the  webfoot  is  the  earlier  form  of  the  limbs  in  all  Mammalia  whose 
embryonic  development  has  been  traced.  We  shall  be  led,  for  similar 
reasons,  to  deny  the  bats  the  high  position  which  has  been  assigned 
to  them,  and  to  combine  them  closer  with  the  Insectivora.  We  shall 
separate  the  manatees  from  their  present  relations  and  combine  them 
with  tapirs,  elephants,  &c.,  as  they  are  rather  webfooted  Pachy- 
derms, than  true  Getaceans.f 

*  These  views  were  folly  illustrated  in  a  series  of  twelve  lectures  upon  Comparativ$ 
Embryology f  delivered  before  the  Lowell  Institute  during  the  last  winter,  and  reported 
for  the  Daily  Evening  Traveller,  and  afterwards  published  as  a  separate  pamphlet. 

t  These  aphorisms  will  be  justified  by  a  more  elaborate  illustration  of  the  peculiar 
changes  which  the  limbs  of  Mammalia  undergo  during  their  embryonic  growth,  as  far 
as  I  have  been  able  to  trace  them,  in  various  animals.  It  may  suffice,  for  the  present*, 
for  me  to  say  here,  that  in  all  young  embryos  of  Mammalia  which  I  have  recently  had 
an  opportunity  to  examine,  I  have  foimd  the  extremities  arising  as  oblong  tubercles^ 
flattened  at  their  extremities,  spreading  more  and  more  into  the  form  of  hemispherical 
paddles,  in  which  the  changes  in  the  cellular  growth  gradually  introduce  differences 
upon  the  points  where  the  fingers  are  to  be  developed.  But  for  a  longer  time  they  re- 
main combined  in  a  common  outline,  and  the  microscopic  structure  of  the  tissues  alone 
indicates  the  points  of  growth ;  and  even  after  the  fingers  have  been  fully  sketched  out, 
they  remain  for  a  certain  time  united  by  a  common  web,  which  is  successively  reduced 
as  the  fingers  grow  longer  and  thicker. 

It  is  very  remarkable  how  uniform,  and  indeed  how  identical  in  form  and  structure  th* 
anterior  and  posterior  extremities  are  in  the  beginning,  whatever  may  be  the  difference 
at  a  later  period  of  growth.  Thus,  for  instance,  there  is  not  the  slightest  difference  be- 
tween the  anterior  and  posterior  extremities  of  the  bat,  in  the  early  stages  of  develop- 
ment. The  wing  is  then  a  very  short  limb,  terminated  by  a  flat,  webbed  paddle,  of  a> 
semicircular  form,  identical  in  development,  size  and  form  with  the  hinder  extremity , 
and  differing  in  no  respect  from  the  appearance  of  the  hand  and  foot  in  young  human 
embryos,  or  in  embryos  of  cats,  dogs,  squirrels,  hares,  rabbits  and  pigs^  and  bearing 
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Among  birds  we  shall  also  avail  oarselves  of  Hie  ^acoveiy  I  made 
last  year,  that  embryos  of  birds  have  web-feet  and  web-wings,  and  no 
longer  consider  Palmipedes  as  forming  a  natural  group  by  themselves, 
but  allow  the  possibility  of  having  several  natural  groups  of  birds, 
beginmng  each  with  web-footed  forms.  Every  one  who  is  conversant 
with  the  natural  history  of  birds  must  have  been  struck  with  the  great 
diversity  of  features  in  birds  united  in  our  systems  under  the  head 
of  Palnupedes.  Taking  all  birds  together,  we  hardly  notice  among 
them  greater  differences  than  those  which  exist  between  the  various 
femilies  of  Palmipedes,  which  are,  confessedly,  brought  together  upon 
no  other  character  than  the  webbed  form  of  their  feet ;  though  among 
them  we  have  birds  of  prey,  such  as  the  gulls,  and  o&ere,  which 
seem  to  stand  by  themselves  unconnected  and  without  any  analogy 
with  any  other  family,  .such  as  the  swans,  geese,  and  ducks ;  and 
agun,  the  pelicans  and  the  genera  allied  to  them,  and  also  the  divers. 
It  can  hardly  be  understood  why  birds  so  widely  different  should  be 
brought  together ;  and  indeed,  their  reunion  would  long  ago  have 
been  ^ven  up,  had  it  not  been  for  the  difficulty  of  finding  characters 
to  separate  them,  and  for  the  strong  impression,  that  the  sinularity 
of  the  structure  of  their  feet  should  overrule  the  other  characters. 

But  now,  since  it  is  known  that  birds  of  the  most  heterogeneous 
character  in  the  structure  of  their  legs,  in  their  adult  form,  hare, 
when  very  young,  identical  legs,  whether  they  belong  to  the  typo 
of  hawks,  or  to  that  of  crows,  or  to  that  of  sparrows,  or  to  that  of  swal- 
lows, or  to  that  of  pigeons,  or  to  that  of  hens,  or  to  that  of  waders, 
or  to  that  of  true  Palmipedes, — when  we  know  alltbese  types  to  have 
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repeat,  in  the  same  class,  the  characteristic  changes  which  are  pecu- 
liar to  the  whole  fanuly,  to  require  any  further  argument  to  show  that 
Palmipedes  are  not,  necessarily,  a  natural  division  ;  and  though  we 
may  fail  for  the  present  in  rearranging  the  families  of  this  class  into 
natoral  orders,  I  trust  after  these  remarks,  more  importance  will  yet 
be  attached,  and  more  attention  paid  in  future,  to  the  fact  that  Pal- 
mipedes, as  they  are  now  characterized,  have  very  different  types  of 
wings  and  bills.     I  have,  for  my  own  part,  been  strongly  impressed 
with  the  resemblance  which  exists  between  gulls  and  frigate  birds, 
and  the  birds  of  prey,  of  the  hawk  and  vulture  families,  in  which  the 
toes  are  by  no  means  so  completely  distinct  as  they  are  among  other 
birds.    And,  far  from  considering  birds  of  prey  as  the  highest  family 
among  birds,  I  would  only  consider  them  as  highest  in  the  series 
which  includes  simultaneously  Procellaridse  and  Laridoe.     Whether 
the  family  of  pelicans  belongs  to  this  group  or  not,  I  am  not  prepared 
to  say ;  but,  at  all  events,  the  fact  of  their  preserving  their  four  toes 
in  one  continuous  web  shows  them  to  rank  lowest  among  birds. 

Agm,  among  reptiles  there  will  no  longer  be  a  foundation  for 
any  arrangement  resting  merely  upon  impressions ;  thus  the  terres- 
trial turtles  will  stand  higher  than  the  freshwater,  and  these  again 
higher  than  the  marine ;  and  among  Batrachians,  which  are  best 
known  in  their  embryology,  we  can  already  arrange  all  the  genera 
in  natural  series,  taking  the  metamorphosis  of  the  higher  as  a 
scale,  and  placing  all  full-grown  forms  in  successive  order,  accord- 
ing to  their  greater  or  less  resemblance  to  these  transient  states. 
Even  the  relative  position  of  toads  and  frogs  may  be  settled  with 
as  much  internal  evidence  as  any  other  question  of  rank  in  wider 
limits,  merely  upon  the  difference  of  their  feet. 

In  my  researches  upon  fossil  fishes  I  have  on  several  occa- 
sions alluded  to  the  resemblance  which  we  notice  between  the 
early  stages  of  growth  in  fishes,  and  the  lower  forms  of  their  families 
in  the  full-grown  state,  and  also  to  a  similar  resemblance  between  the 
embryonic  forms  and  the  earliest  representatives  of  that  class  in  the 
oldest  geological  epochs ;  an  analogy  which  is  so  close,  that  it  involves 
another  most  important  principle,  viz.,  that  the  order  of  succession  in 
time,  of  the  geological  types,  agrees  with  the  gradual  changes  which 
the  animals  of  our  day  undergo  during  their  metamorphosis,  thus 
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giving  US  &notlier  gaido  to  the  manifold  relations  which  enst  among 
animab,  allowing  xa  to  avtul  onrselvea,  for  the  purpose  of  claasificadon, 
of  the  facts  derived  &om  the  development  of  the  whole  animal  king- 
dom in  geological  epochs,  ae  well  as  t^e  development  of  mdividual 
species  in  our  epoch.  But  to  tiiis  most  fruitful  principle  I  shall  have 
hereafter  an  opportunity  of  agun  calling  attention. 

At  present  there  is  some  doubt  among  zoolo^ts,  as  to  the  respect- 
ive position  of  the  classes  of  wonns,  insects  and  Crustacea,  some 
pladng  die  Crustacea,  and  others  the  insects  uppermost.  Embryonic 
data  may  afford  the  means  of  settling  this  question ;  we  need  only 
remember  the  ezt«nfflre  external  changes  which  insects  undergo  &om 
their  earliest  age,  and  the  many  stages  of  structure  through  which 
they  pass,  whilst  Crustacea  are  less  polymorphous  during  the  different 
periods  of  their  life,  and  never  obtwi  an  aerial  respiration,  but 
breathe  through  life  with  gills,  which  many  larvse  of  insects  cast  before 
they  have  accomplished  their  metamorphoses,  to  be  satisfied  that  the 
affimty  between  Crustacea  and  worms  is  greater  than  between  worms 
and  insects,  especially  if  we  con^der  the  extraordinary  forms  of  some 
parasitic  types  of  the  former.  As  soon  as  the  higher  rank  of  insects 
among  Articulata  is  acknowledged,  many  important  relations,  which 
remun  otherwise  concealed,  are  at  once  brought  out  The  whole 
^pe  of  insects  in  its  perfect  condition,  contuns  only  aerial  animals, 
while  the  Crustacea  and  worms  are  chiefly  aquatic.  And  if  we  com- 
pare these  three  chisses  in  a  general  way,  we  cannot  deny  the  cot- 
rectness  of  the  comparison  as  made  by  Oken,  that  worms  corres- 
pond to  the  larval  state  of  insects,  Crustacea  to  their  pupa  state. 
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agreement  of  our  conclosionSy  whether  derived  from  anatonueal  evi- 
dence,  from  embryology  or  firom  palaeontology.  Nothing,  mdeed, 
can  be  more  gratifying  than  to  trace  the  close  agreement  of  the 
general  results  derived  from  the  stady  of  the  structure  of  uumald, 
nith  the  results  derived  firom  the  investigation  of  their  embryonic 
changes,  or  from  their  succession  in  geological  times.  Let  anatomy 
be  the  foundation  of  a  classification,  and  in  the  mm,  the  firame  thus 
devised  will  agree  with  the  arrangement  introduced  from  embryo- 
logical  data.  And,  agam,  this  series  will  express  the  chief  features 
of  the  order  of  succession  in  which  animals  were  gradually  intro- 
duced upon  our  globe.  Some  examples  will  show  more  fully  that 
Ibis  is  really  the  case.  Resting  more  upon  the  characters  derived 
from  the  nervous  system,  which  in  the  crabs  is  concentrated  into  a 
few  masses,  zoolo^ts  have  generally  considered  these  animals  as 
bi^er  than  the  lobsters,  in  which  the  nervous  ganglia  remain  more 
isolated.  Now  as  far  as  we  know,  the  embryos  of  brachyuran  Crus- 
tacea, that  is,  of  crabs,  are  all  macrural  in  their  shape,  that  is  to 
say,  they  resemble  at  an  early  age  the  lobsters  more  than  their  own 
parents ;  and  again,  lobster-like  Crustacea  prevailed  in  the  middle 
ages  of  geolo^cal  times  during  the  triassic  and  oolitic  periods,  that 
id,  ages  before  crabs  were  created,  as  we  find  no  fossils  of  that  family 
before  the  tertiary  period. 

Of  the  class  of  insects  I  have  for  the  present  little  to  say,  the  di- 
tersity  of  their  metamorphoses  having  not  yet  allowed  an  insight  into 
their  bearing.  I  will  only  mention  that  the  predaceous  character  of 
the  larvae  of  most  of  the  sucking  insects,  which  are  provided  with 
powerful  jaws  in  their  eariy  stages  of  growth,  seems  to  indicate  that 
the  chewing  insects  rank  lower  than  the  sucking  tribes.  Investiga- 
tions which  I  am  tracing  at  present,  will,  I  hope,  throw  some  light 
Upon  this  most  important  question.* 

*  Since  the  above  remarks  were  written,  I  have  devoted  most  of  my  time  to  the  in 
testigation  of  these  metamorphoses  in  insects  ;  and  to  my  great  satisfaction  (but,  I 
may  say,  as  I  anticipated,)  I  find  that  the  metamorphoses  of  the  higher  insects  throw 
inch  light  upon  the  real  relations  of  the  different  orders  of  that  class,  as  to  settle  final- 
ly the  question  of  their  gradation.  It  has  now  become  with  me  a  matter  of  fact,  that 
Coleoptera,  Orthoptera,  Neuroptera  and  Hymenoptera,  rank  below  Hemiptera,  Diptera 
and  Lepidoptera.  A  careful  inyestigation  of  the  changes  of  Lepidoptera  has  shown  to 
me  that,  prior  to  assuming  its  pupa  form,  the  young  butterfly  assumes,  under  the  Uft 
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In  flte  department  of  MoUusca,  if  the  above  principles  are  correct, 
embryology  is  likely  to  introduce  modificatioDS  in  our  systematic 
methods,  which  will  entirely  overthrow  the  views  entert^ed  at  pres- 
ent respecting  their  systematical  arrangement ;  not  that  we  should 
ever  be  led  to  consider  Acephala  as  hi^er  than  the  Gasteropoda,  or 
tiiese  as  higher  than  the  Cephalopoda ;  but  within  these  classes,  taken 
by  themselves,  I  look  for  considerable  chajiges,  which,  when  once 
introduced,  might  ezplaia  why  there  is  apparently  bo  littie  agree- 
ment between  &e  geolo^cal  succession  of  their  types  and  their 
systematic  arrangement,  especially  among  Gasteropoda.  Now  it  is 
precisely  among  these,  that  I  anticipate  the  greatest  changes.  It  is 
indeed  a  remarkable  fact,  that  so  many,  if  not  all  naked  branchiferouB 
Gasteropoda  should  be  provided  with  a  shell  in  their  early  age,  and 
lose  this  protecting  envelop  as  they  grow  older,  which  would  lead 
to  the  conclusion,  that  among  these  animals  the  fact  of  having  a 
shell  indicates  a  rather  lower  condition.  The  comparison  of  Octo- 
pus, Loligo,  Sepia  and  Nautilus  would  lead  to  nmilar  conclusions. 
Indeed  it  is  scarcely  any  longer  doubted,  that  Nautilus  has  many 
points  of  resemblance  in  common  with  the  Gasteropoda,  and  from  its 
numerous  tentacles  (multiplication  being  always  an  indication  of  a 
lower  degree,)  must  be  considered  the  lowest  type  among  Cephalo- 
poda ;  next  we  should  place  the  Dibranchiate  Cephalopoda,  among 
which  the  Argonauta,  with  its  external  shell,  rfmks  the  lowest ;  next 
the  naked  Octepodidte,  while  the  Sepiadoiwith  their  ten  tentacles  and 
internal  shell  or  hone  would  be  the  highest  m  that  class.  Now  if  this 
arrangement  be  the  real  order  of  succes^on  of  the  Cephalopoda  accords 


CLASSIFICATION  OF  ANIMALS.  199 

ing  to  their  structure  and  development,  is  it  not  remarkable,  does  it 
not  indicate  the  maintenance  of  the  same  plan  throughout  the  crea- 
tion, when  we  find  chambered  shells,  so  abundant  throughout  the 
ancient  geological  formations,  and  belemnites,  the  analogues  of  the 
cuttle-fish,  be^nning  late  in  the  secondary  epoch  in  the  lias  ;  whilst 
fossil  argonauts  do  not  occur  before  the  tertiary  times  ?  So  that 
we  might  almost  conclude,  that  in  this  class  the  order  of  succession 
of  their  fossil  types  is  a  safer  guide  for  our  classification,  than  ana- 
tomical investigation. 

In  the  class  of  Acephala  the  low  position  of  brachiopods  in  the 
order  of  appearance  in  time,  as  well  as  in  our  estimation  of  their 
structural  standing,  is  another  striking  instance  of  the  correspondence 
between  the  order  of  geological  succession  and  the  gradation  in  struc- 
ture. I  may  add  as  a  link  for  farther  inference,  that  I  have  seen 
embryonic  cyclas  attached  by  a  byssus  to  the  gills  of  the  mother. 

There  is  perhaps  no  department  in  which  we  may  expect  more 
important  results  for  methodical  arrangement  &om  embryological 
researches  than  that  of  the  Radiata.  Let  us  only  consider  the  met- 
amorphosis of  the  Medusae,  their  first  polyp-like  condition,  their 
division  and  the  final  transformation  of  their  stem  into  several  distinct 
individuals,  exemplifying  in  a  higher  sphere  the  growth  of  compound 
Polypi,  where  the  successive  buds  remam  united  upon  a  common 
stock.  Let  us  remember  the  free  Comatula  growing  from  the  egg 
upon  a  Grinoid-like  stem ;  let  us  then  remember,  that  there  are  ani- 
mals of  that  class,  which  preserve  throughout  life  this  articulated 
support,  and  remind  us  of  corals  even  in  the  highest  class  of  Radiata ; 
let  us  farther  know,  that  even  the  arrangement  of  plates  in  those 
Crinoids  agree  in  some  respects  with  the  first  formed  calcareous 
granules  in  free  moving  starfishes ;  let  us  finally  and  above  all  here 
remember,  that  those  Crinoids  with  stems  are  only  Echinoderms  of 
earlier  ages,  which  die  out  gradually,  to  be  replaced  by  new  and  free 
forms,  and  there  will  not  be  the  slightest  doubt  left  in  our  minds,  that 
besides  the  structure,  there  is  no  safer  guide  to  the  understanding  of 
the  plan  of  the  creation  of  the  animal  kingdom,  as  it  has  been  in 
former  ages  and  as  it  is  in  our  days,  than  embryolo^cal  and  palseon- 
tolo^cal  researches. 

The  mtemal  arrangement  of  these  classes  as  I  now  conceive  it,  would 
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require  tlrat  wo  introduce  Bryosoa  among  AcejJiala  utd  place  then 
lowest  in  that  class,  next  the  compound  and  ample  Asadise,  uid  thea 
the  Brachiopoda  and  true  Acephala.  Among  Gasteropoda  I  wooM 
introduce  Foraminifera  as  th«r  lowest  t^,  exenq)lifjnQg,  in  a  perma- 
nent condition,  the  -embryonic  division  of  th^r  germ,  next  the  Ptero- 
poda  would  follow,  also  aa  an  embryonio  form  of  Gasteropoda,  m 
which  the  lateral  fin-like  appendages  and  the  aymmetrioal  sheQ  renund 
ua  of  1^0  deciduous  shell  of  naked  Gasteropoda  with  their  vibrating 
wheels,  and  next  the  Heterobranchia,  the  common  branchiferous  Gafr 
teropoda,  and  uppermost  the  Fulmonata,  in  some  of  which  the  embryo 
is  not  even  aquatic,  nor  provided  with  Ringed  appendages.  As  for 
the  Cephalopoda,  I  have  recently  had  sufficient  evidence  &om  eu- 
brytMuc  investigations  that  the  Octocera  stand  below  Deoacera. 


IV. 

GENERAL  REMARKS  UPON  THE   COLEOFTERA  OF  LAKE 

SUPERIOR. 

BT  JOHN   L.   LBOOITTI,    M.D. 


Thb  materials  which  form  the  basis  of  the  present  catalogue,  were 
not  altogether  derived  from  explorations  made  daring  the  expediti<Hi 
which  produced  this  volume.  They  embrace  the  results  of  mjr  C(d- 
lections  during  three  journeys  made  to  Lake  Superior,  and  were 
procured  at  various  points  around  the  entire  circumference  of  that 
sheet  of  water,  and  during  various  months  from  June  to  October. 

The  distribution  of  species  does  not  appear  to  differ  materially  on 
the  two  sides  of  the  lake ;  nevertheless  many  species  occurred  on 
the  north  shore,  which  were  not  found  on  Point  Kewenaw,  while 
many  water  beetles  were  taken  at  the  last  mentioned  place,  which 
were  not  seen  during  the  present  voyage.  Still  in  each  case  the 
delay  at  particular  localities  was  so  short,  that  necessarily  many 
even  of  the  most  common  species  would  be  overlooked.  We  may 
therefore  conclude,  that  although  the  evidence  is  not  yet  sufficient  to 
enable  us  precisely  to  distinguish  between  the  products  of  the  differ- 
ent portions  of  the  Lake  Superior  region,  we  still  have  abundant 
material  to  give  a  tolerably  complete  conspectus  of  the  character  of 
the  entire  coleopterous  fauna. 

The  whole  country  being  still  almost  in  a  primitive  condition,  the 
specimens  are  equally  distributed  throughout  a  large  space:  the 
woods  will  not  therefore  be  found  very  productive  to  the  collector. 
In  faci^  nearly  all  the  species  were  found  adjacent  to  small  streams  ; 
or  else  they  were  driven  on  shore,  particularly  on  sand  beaches,  by 
the  winds  and  waves  after  being  drowned  in  the  lake.  So  produc- 
tive was  the  last  method  of  collecting,  that  on  one  occasion  more 

14 


202  I.AEB   StFSBIOB. 

than  three  hnndred  Bpecimene  of  Coleoptera,  and  many  insects  of 
other  orders  were  procured  in  lesa  than  one  hour. 

There  are,  however,  a  few  potnta  to  which  the  attention  of  &e 
future  explorer  may  be  directed,  as  being  most  hkely  to  reward  lum 
for  lus  ardaous  joume; ;  these  are  Eagle  Harbor  on  Point  Kewe- 
naw,  the  Hon.  Hudson  Bay  Co.'b  fort  at  the  mouth  of  Pic  BJTer,  aod 
the  ielaads  adjacent  to  the  mouth  of  Black  Bay. 

For  the  sake  of  making  the  catalogue  as  concise  as  possible,  I 
have  used  snch  abbreviations  as  will  render  necessary  a  list  of  tjie 
works  cited.  Where  no  authority  is  appended  to  a  name,  it  is  to  be 
nnderstood  that  the  name  is  used  for  the  first  time  in  this  t>ook. 
Rarely  two  references  are  placed  after  a  name ;  in  this  caae  the  latter 
dtation  is  the  more  recent,  and  will  be  found  to  ^ve  all  necessary 
information  respectiog  synonyms,  which  are  accordingly  omitted 
here. 
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CiCiNDEU^  Lin. 
purpurea  (Hiv,  Ent,  2,  83,  pi.  14. 

marffinalis  Fabr,  EL  1,  240. 
longilabris  Say.  Exp.  2,  2G8. 

albUabris  Kirby.  N.  Z.  12. 
repanda  Dej.  1,  74. 

hirticoUis  Say.  J.  Ac,  1,  20. 
hirticoUis  Say.  Am,  Tr.  1,  411. 

albohirta  Dej.  2,  425. 
12-guttata  Dej.  1,  73. 

Proteus  Kirby.  N.  Z.  9. 
Tulgaris  Say,  Am.   Tr.  1,  409. 

obliquala  Dej,  1,  72. 


Casnonia  Latr. 

pennsylvanica  Dej.  1, 172. 
Lebia  Latr. 

divisa. 

conctnmi|  Lee.  An.  Lye.  4,  192. 

tricolor  Say.  Am.  Tr.  2,  11. 

pleuritica  Lee,  193. 

furcata  Lee.  193. 

fuscata  Dej.  1,  270. 

^  moesta. 

viridis  Say.  Am,  Tr,  2,  14. 

pumila  Dej.  5,  388. 
Cymindis  Latr. 

'  reflexa. 


1  L.  moet ta.— Nigro-subflDnea,  nitida,  thorace  capite  parum  latiore,  transrerso,  antice 
rotundato,  impressione  transvena  anteriore  profunda;  anguste  marginato,  angulis 
posticia  rectis  elevatis ;  elytris  tenuissime  striatis,  striis  punctatis,  interstitiis  planis- 
simls,  2^  tripunctato:  an  tennis  nigris,  concoloribus.  Long.  .16  unc.  Found  at  Mich- 
ipicotin  on  Solidago.  Resembles  L.  viridis  (Say)  but  easily  distinguished,  apart  from 
color,  by  the  narrower  and  longer  head,  and  distinctly  punctured  striee  of  the  elytra. 

'  C.  reflexa. — Piceo-brunnea,  pilosa,  capite  thoraceque  grosse  confcrtim  punctatis, 
hoc  latitudine  breviore,  postice  angustato,  angulis  posticis  obtusis  non  rotundatis,  mar- 
gine  lato  yalde  reflezo,  elytris  apice  oblique  sinuato-truncatis,  striato-punctatis,  inter- 
stitiis planis,  disperse  punctatis,  3^  ponctia  3  miyusculis ;  antcnnis,  palpis,  pedibusqne 
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Clitiha  Btm. 

amencana  Dtj,  6,  503. 
DrecHiBiue  Bon. 

BphnriiMJIii  PuUeyi  Clio.  IT. 

globukMm  Pufz.  Clm.  20. 

Calathub. 

grefpirius  Dej.  8,  76. 
Fristodacttla  Z>«;. 

adveiu  Ltc.  !i  7. 


Dromiub  Bon. 
[Hceiu  Zfej'.  S,  893. 

Cymindit  picta  Ltc.  1S9. 
LioicrcHCB  Schtrddl-Goebtt. 
■ubtulcatns. 

Dromiut  tub*.  Dej.  3,  4S1. 
lateu. 

iTrmnttu  la(en»,  i>ee.  t91. 
smsncanuB. 
DroTDiuf  ^nur.  ilej.  S,  361. 
PSYDBUB  Lee. 

piceiu  Ltc.  198. 

*Haplocrilk  Lee. 

pjgmsa  Lee.  209. 

Moriopygm.  Dej.  5,  312. 


ruTo-toUcei*.     Long.  -4  unc    In  tutAj  f\att%.    Thii  ipnHei  mpproachM  -rtrrj  ni 
111*  E«kf  Mountain  one,  which  I  have  conndcrad  u  cribrii»illii  (l>ej.).  bat  tha 
■nd  thDrai  tie  still  moiB  cotnelj' and  deuaelj'punetared,  ind  the  latter  i 
behind ;  the  plftts  tit  obliqael;  truncate,  in  ■ame  specimens  thef  aie  ruFoai  at  btae, 
but  hata  no  dut[nct  homeial  spot,  the  intendeea  are  Bsttei,  with  smaUci  and  more 

'  Bj  an  amr  o{  spelling,  I  roimerljr  wrote  Aploehile. 

*  D.  apicalis. — Snbelongatiu,  nigro-cneu*  nitidas,  clj^peo  bidentato,  fi-onte  angnlf  tim 
larlter  impreisa,  thoiace  orali,  Utitudine  feie  longiore,  antics  Tix  angaatato,  eljtri* 
thorace  panun  latioiibns,  laleiibns  tix  rotundatis,  stria  inar^nall  ad  humemm  abbreri- 
ata,  teniuter  striatii,  itriia  aiite  medium  punctatia,  2°^  T""  S^que  ad  apioem  ezaratii, 
lutentitiu  pUnia  3)>  tripnnctato,  antennarum  bisi  palpisqus  piaeis,  Tal  mfo-pieeii. 
Long.  -ISuDC.  The  anterior  tibU:  have  the  outer  spine  bcotfcIj  longer  than  tha  inner, 
and  but  slightlj  corred,  on  the  outer  edge  ia  a  distinct  tooth,  and  aboTe  it  two  other 
Tsr;  obsolete  deutielee. 

•  D.  KneoluB. — ^nens,  elftiia  nitidiaiiniis,  clypeOTalde  bidentato,  fronte  traoaieialm 
profundc  impresss,  thonce  subgloboso,  anlicB  nnu  angustato,  lateribo*  autioe  lariter 


HKMARKS  ON  ZHB  OOLBOFTBRA. 


205 


*  Plattnus  Bon.  BrvXU^  1835. 
Agcnum  Ban.  £tr^,  18S7. 
Anchomenus  Bon.  Er.  1837. 
decena. 

Feronia  decentit  Soy.  Am,  TV.  2, 53. 

Anehom.  decent  Lee.  221. 

Anckom.  gagaits  Dej.  3, 107. 
depresBUfl.  [Zee.  221, 

Anch.  dep.  Hd.  P.  Ac.   1,  299: 
margmatns. 

Anek.  marg.  Lee.  221. 
angusdcoUis. 

Anch.  ctngus.  Lee.  222. 
extensicollis. 

Feronia  extent.  Sag.  Am.  TV.  2, 54. 

Anch.  extent,  Dej.  3, 118. 
decorus. 

Feronia  dec.  Sag.  i5.  2,  53. 

Anch.  dec.  Dej.  8, 115. 
mbcordatiif. 

Agonum  ergthroput  Kb.  N,  Z.  28. 
cupripenxus. 

Feronia  cup.  Sag.  Tr.  2,  50. 


nitidiilufl. 

Agonum  mL  Dej*  3, 143. 
chaloens. 

Agonum  eh.  Lee.  224. 
cupreus. 

Agonum  cup.  Dej.  5,  735. 
*atratu8. 
carbo. 
anchomeiKHdes. 

Agonum  anch.  BandaU^  B.  J.  2|  2, 
placidna. 

Feronia placida  Sag.  Am.  Tr,  2, 43. 

Ag.  luetuosum  Dej.  8, 172. 
lenis. 

Agonum  lenum  Dej. 
picipenne  Kb.  N.  Z.  24. 
sordens. 

Agonum  tord.  Kb.  N.  Z.  25. 
''ruficornifl. 
retractufl. 

Ag,  retractum  Lee.  228. 
nigriceps. 

Agonum  nig,  Lee,  229. 


8  ErichMm  calls  this  group  Anchomenus,  and  adds  as  a  reason  that  Platyna  ( Wicdeman 
1825)  is  a  genus  of  Diptera.  Before  that  time  the  three  BoneUian  genera  were  consid- 
ered distinct,  and  therefore  the  name  was  not  racant ;  Brull^  haying  been  the  first  to 
unite  these  genera,  had  an  unquestionable  right  to  select  either  of  the  three  names  fbr 
the  group.  Moreover  the  name  Platjnus  is  suitable  for  the  great  majority  of  the 
species,  and  the  day  has  long  gone  by  in  science,  when  a  generic  name  may  be  changed 
because  its  meaning  does  not  accord  with  the  characters  of  all  the  species  denoted  by  it. 

*  P.  atratus.— Niger  nitidus,  thorace  rotundato,  latitudine  Tix  breviore,  antice  sub* 
angustato,  basi  utrinque  late  foveato,  margine  depresso,  Tersus  basin  anguste  refiezo, 
angnlis  postids  nullis ;  impress,  basalibus  fareribus  distinctis ;  impress.  transT.  poste« 
rktre  distincta  ;  elytris  thorace  latioribus,  profnnde  striatis,  interstitio  9^  8-punctato. 
Long.  '34.  Very  much  like  P.  melanarius  (Ag.  melan.  Dej.)  but  disting^hed  by  the 
smooth  basal  foTesB  and  less  reflexed  margin.  The  elytral  striae  are  smooth  in  one  speo- 
laien,  obsoletely  punctured  in  the  other. 

P.  earbo.— Niger,  nitidus,  thorace  rotundato,  latitudine  paulo  breriore,  basi  Tix  ro- 
tundato, angulis  postids  yalde  obtusis,  rotundatis,  basi  utrinque  late  foTeato,  margine 
depresso  versus  basin  angustissime  reflexo;  imp.  trans,  posteriore  profunda,  basalibus 
minutis  in  foveis  sitis ;  elytris  thorace  latioribus,  tenue  striatis,  interstitiis  planis,  9^ 
3-punetato.  Long.  '85.  One  specimen.  Very  like  P.  (Ag.  Dej.),  with  the  basal 
foreae  deeper  and  more  defined,  the  refiexed  margin  narrower  and  the  margin  itself 
thickened.    The  base  of  antennae  and  palpi  have  no  tendency  to  become  ferruginous. 

>o  P.  rufieomis.— Elongatus,  nigro-piceus  nitidus,  thorace  fere  piano,  latitudine  loa- 
giore,  postice  subangustato,  basi  cum  angulis  rotundato,  margine  versus  basin  anguftt 
acuteque  reflexo,  non  incrassato,  impress,  baealibus  Ibiib  nullis :  ely trie  elliptids  tewM 
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pnnctifbnnis. 

Feronia  pwte.  Sag.  Am-  TV.  9, 68. 

Agonum  rujiptt  Dej.  3,  ITS. 
bembidioides. 

Serieoda  benib.  Kb.  N.  Z.  IS. 

Agonvm  bend.  Lee.  !!T. 
4-paiictotai. 

a.  Fm.  Oerm.  Dej.  8. 1 70. 
PoBCiLue  Bon. 

lacublBDdiu  Dej.  9,  21S. 

Feronia  lueub.  Sag.  Am.  Tr.  S,  55. 
ebtidtes  lee.  2Sl. 

Feronia  chale.  Sag.  Am.  Tr.  S,  56. 
coDTeucollii  Lee.  233. 

Feronia  conv.  Say.  I.  L 
"  Ptekosticbus  Bon.  Enclu. 
erytbropuB. 

Feronia  ery.  Dej.  3,  2iS. 

Plalydenu  niiidut  Kb.  ff.  Z.  29. 

PlaSy^ryu  erylh.  Lee.  231. 


m&ndibulans. 

ArgiUor  mand.  Kh.  N.  Z.  SL 
patroelia. 

Feronia  pair.  Dej.  5,  7M, 

Argulor  pair.  Lee.  337. 

Feronia  muia  Say.  Am.  TV.  S,  U 
Adelima  mvia  Lee.  035. 
Lnczotii. 
Feronia  Luez.  Dej.  S,  321. 
Fer.  ohlongonotala  Say.  Am.  TV.  A, 
'  43S. 
Adeloaa  obUmg.  Lee.  SSS. 


Hn.  a.  Kb.  N.  Z.  SL 
IS  Rand.  B.  J.  3,  S. 


itygicue. 

Feronia  ttyg.  Say.  Am.  Tr.  %,  tl. 


Omateut  i 
puDctAtiBam 


ia  uiteuiiUqaaptorii,liIl  ttplM 


■trUtii,  intsntitiig  pUnii,  3)°  S-paocUto,  epij 
rnfli,  pedibuj  rtifo-tuUeeii.    Long.  -31. 

Ttriei  with  the  3^  elf  tiU  intcntice  3-panctita.  Twice  the  >1m  of  P.  lanii,  uid  ^»- 
tlngnlihed  by  tha  thonx  nurowed  behind,  baaal  impTeuiimi  indiatiiict,  the  Teleied 
nutqiiii  broutBT.    F.  tatrMtue  ii  much  emillai,  with  ■  widai  thonx  knd  daepsr  bMlI 

"  Under  thii  Dune,  fotloiringthe  exunpleof  Ericbioii,  I  hsTe  gionped  all  the  Ameri- 
eu  epedea  of  Dejeao'i  Fecania,  excepting  the  Poeciluj,  which  aro  mfflcientlj  diititivt 
hj  tha  uitcnue.  In  m  j  catalogue  of  the  Cirabica,  I  admitted  u  distinct  genen  neirij 
■U  the  groupi  piopoaed  bf  other  authoia,  and  attempted  to  find  natural  chaTacten  i>t 
tham.    What  aucceaa  I  haTe  had  in  Sndii^  structural  dlHerencea,  the  reader  mty  be 
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oomnQS. 

Ferania  eorv,  Dej,  8,  281. 
candicalifl. 

Feronia  caud.  Say.  Am.  Dr.  2, 56. 
aodalis. 

Feronia  sod,  Lee,  849. 
"tenuis, 
adoxus. 

Feronia  adoxa  Say.  Am,  Tr,  2, 46. 

Feronia  tristis  Dej,  3,  824. 
fitftiditos. 

Feronia  foMt,  Dej,  ty  ^21,   ' 
Mta8  Zieg. 

foveatos  Lee.  855. 
ISOPLEURUS  Kb, 
hyperboreoB  Lee,  857. 

Amara  hyper,  Dej.  5,  800. 
septentiionalis  Lee,  858. 
Trl£NA  Lee, 
azigcutata  Lee,  865. 

Feronia  any.  Say,  Am,  Tr.  2,  86. 

Amara  any.  Say.  ib,  4. 
indistincta  Lee.  365. 

Amara  indis,  Hd.  P,  Ac.  1,  300. 


depreflsa  Lee,  865. 
^  Amara  Lair, 
inequalis,  Kb,  N,  Z,  89. 
splendida  Hd,  P,  Ac,  1,  800. 
gibba. 

Celia  gibba  Lee,  860. 
impuncticoUis,  Say,  Am,  Tr,  4,  428. 

Feronia  imp.  Say,  ib,  2,  86. 
fiillax  Lee,  862. 
convexa  Lee,  868. 
avida. 

ZdbruB  avidus  Say.  J,  Ac,  8, 148. 

Pehr  am.  Say,  Am,  Tr,  4,  428. 

Bradytus  av,  Lee.  367. 

Amara  conjinis  Dej.  8,  512. 
Frrcosia  Zhn. 

obeaa  Hd,  P,  Ac,  1,  297. 

Feronia  obesa  Say.  Am,  Tr.  2,  87. 

Amara  obesa  Say.  ib.  4,  428. 
CuRTONOTUS  Steph.  1828. 

Leirus  Zim,  1832. 
^convexiuaculus  Steph,  Kb,  N,Z,  86. 
^elongatus. 


1*  P.  tenuis. — Elong^tus,  niger  nitidus,  thorace  eapite  tIz  latiore,  latitudine  panim 
breTiote,  quadrato,  postice  leviter  angustato,  lateribua  pone|  medium  sinuatis,  angulis 
posticis  rectis  prominulis,  basi  utrinque  profunde  impresso,  bistriato,  punctatoque : 
elytris  tenue  striato-punctatis,  intergtitio  3^  3-punctato ;  palpis  pedibusque  rufo-pioeit. 
Long.  '32,  lat.  -14.  Readily  known  by  its  •narrow  form:  the  head  is  constricted  and 
punctured  behind  the  eyes :  the  elytral  stris  are  fainter  towards  the  apex,  which  is  not 
at  all  sinuate. 

><  I  have  merged  into  Amara  the  group  Celia  (Zim.),  as  it  differs  from  the  typical ' 
species  neither  in  habitus  nor  characters,  the  sole  ground  for  separation  being  a  sexual 
character  of  slight  import.    I  have  also  replaced  in  the  genus,  Zabrus  avidus  (Say)  at 
it  has  not  the  characters  of  Bradytus,  (to  which  I  formerly  referred  it),  the  tibiae  being 
alike  in  both  sexes. 

**  I  have  a  specimen  which  agrees  perfectly  with  Dcjean's  description,  but  the  thorax 
is  more  narrowed  behind  than  in  the  figure  (Icon.  Col.  Eur.  3,  pi.  170,  fig.  2.)  No 
opportunity  for  direct  comparison  has  yet  occurred.  The  species  is  totally  distinct 
from  the  two  described  by  me  in  the  4i^  vol.  of  the  Annals  of  the  Lyceum. 

**  C.  elongatus.— Elongatus,  gracilis,  rufo-piceus  nitidus,  thorace  quadrate,  latitudine 
non  breviore,  antice  subangustato,  lateribus  rotundato,  angulis  posticis  subrectis,  non 
rotundatis,  basi  utrinque  bistriato  leviterque  punctato,  elytris  thorace  latioribus,  tenui- 
ter  striatis,  striis  ad  basin  leviter  punctatis.  Long.  *4.  ^  with  the  intermediate  tibia 
strongly  bidentate,  the  mentum  tooth  narrowed  in  front  and  deeply  impressed. 


308 


AcKODON  Zim. 

"  aubteneft. 
AaoNODEBDB  DtJ. 

palUpn  Dej.  4,  08. 
Amibodacttldb  Dej. 


Harpaltu  nig.  Dej.  0,  84S. 
Harp.  laiiwUk,  la.  If.  Z.  it. 
bBltimoreDMi  Dej.  i,  153. 
EoRYTBicRCS  Lae. 
tennioatu*  Lee.  SS7. 

Feronia  lent.  Soy.  Am.  TV.  S,  4B. 
Harpatvt  term.  Dij.  4,  SM. 

bicolor  &iy.  ^m.  TV.  S,  36. 
eiythiopas  Dej.  4,  208. 
pleariticna  Kb,  N.  Z.  41. 
proximui  Lee.  S98. 
herUvB^ou  Sag.  Am.  TV.  3,  >9. 
megacephBlui  Lee.  897. 
"laliceps. 

mfimaQDs  Lee.  4  OS. 
Taricorais  £«c.  401. 
Geob£nu8  Dej.  Lee. 
quadricoUit  Lee.  40S. 
tibialis  Lee.  406. 

TrecAw  lib.  Kb.  N-  Z.  46. 
lugubria  Lee.  400. 


oordicoUU  £m.  406. 
rupeiirii  Lee.  406. 
TVecAwnip.  Saj/. 
Tnehmjiu^  £&.  X  Z.  47. 
Aetipatpat  ebmgatidu*  D^j.  4)407. 
STKKOLOPUua  D^. 
ochropezitf  i^e;'.  4, 4M. 
fuliginosui  IVj.  4,  433. 

venkiAor  Kh.  N.  Z.  46. 
carboiwriuf  Lte.  409. 

Harpalvt  earimnariui  Dej.  4,  U8. 
misellns  £<e.  410. 

Aeiipt^piit  mil.  Dej.  4. 

Chl.gnius  Bon. 

chlorophanus  Dej.  0,  662. 

■ericeut  Say.  Am.  TV.  S,  61. 

uupuactifroiu  Say.  &.  3,  64. 

emarffinalugi  Kiriif  N.  Z.  tt. 
Demoralii  Dej. 

tomentosiu  Dej.  8,  807:  Lee.  488. 
LoRicERA  Zofr. 

pilicornis  GgU.  F.  Amc.  3,  40:  D^. 
3,  393. 
CrcHiirB  F(Ar. 
"bilohus  Say. 
Sphj!kodbrub  I>e/. 
Brevorti  Lee,  443. 
Lecont^  iVj.  3, 10:  Lee.  443. 


"  A.  (ub«nei. — Thit  ipcete*  diflrn  frnrn  the  imaller  uid  diA  oolond  (padmnii  of 
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Carabus 

serratus  <Say.  Am,  TV.  2,  77. 
Uneatopunctaiut  DeJ. 

tjUosm  Say.  ib.  2,  75w 

'^Agaaaii. 
Calosom A  Fabr. 

calidum  Fabr.  1,  211. 

frigidum  Kb.  K  Z.  19. 
Kkbxia  LaXr. 

pallipes  Say.  Am.  TV.  2,  78. 


"^moesta. 
"auttmlis. 
Omophron  LfAr. 
americanmn  Dtj.  6,  688. 

Say%  Kb.  N.  Z.  65. 
teaselatum  Say^  J.  Ac.  8, 152. 
LecorUei  Dej.  5,  582. 
Elaphbus  Fabr* 
"politos. 


^  C.  Agassii.— Niger*  thonoe  ralde  ragoso,  latitadliM  ptnlo  breriore*  quadnto,  po«- 
tlee  Icriter  angustato,  margine  Tertus  basin  angoste  reflezo,  angolit  basalibus  retrar- 
•um  productifl,  elytris  thorace  sesqui  latioribiu  ellipticis,  dense  seriatim  punctatis  foTeif- 
qne  panim  distinctis  3-plici  serie  impressis.    Long.  *88. 

Kakibeka— Dr.  Stoat.  At  first  sight  seems  to  be  a  faded  specimen  of  C.  sjlTOsnt 
(Saj),  but  the  thorax  is  Tery  mgoos,  the  sides  more  narrowly  reflexed,  and  the  basal 
angles  much  more  produced.  The  sculpture  of  the  elytra  is  sunilar,  but  more  distinct. 
It  is  more  closely  alUed  to  C.  tedatos  (Fabr.),  from  Oregon,  but  the  head  is  less  im- 
pressed, and  the  elytra  less  deeply  foTcate,  with  the  sides  regularly  but  slightly  round- 
ed, not  straight  and  narrowed  anteriorly  as  in  C.  tiedatus.  Anything  that  I  can  say  in 
praise  of  the  philosopher  and  gentleman  after  whom  it  is  named  would  be  quite  super- 
fluous. 

*i  N.  moesta.— Depressiuscula  nigra  nitida,  thorace  latitudine  duplo  fere  breriore  la> 
teribus  marginato,  Talde  rotundato,  postice  yalde  angustato,  oonstrictoque,  angulis  poe- 
tiois  rectb,  antice  posticeque  transversim  profunde  impresso,  punctatoque,  imprest, 
basalibus  profundis :  elytris  subparallelis  thorace  latioribus  striis  leriter  punctatis,  8^ 
fere  obliterata,  interstitio  3^  5-punctato  :  antennarum  apice  tibiis  tarsisque  rufo- 
piceia.    Long.  •41. 

This  may  be  Kirby's  Helobia  castanipes  (which  I  incorrectly  cited  as  N.  pallipes  Say), 
as  Dr.  Schaum  writes  me  it  is  very  like  N.  Oyllenhalii,  to  which  our  insect  has  the 
closest  resemblance.  My  specimens  hare  not  the  strias  between  the  eyes  mentioned  by 
Kirby,  nor  are  the  feet  castaneous:  the  margin  of  the  thorax  is  sometimes  obfoletely 
punctured. 

"  N.  euturalis. — ^Elong^ta  depressa,  nigra,  thorace  latitudine  fere  duplo  breriore,  lateri* 
bus  marginato,  margine  postice  latiore,  rotundatoque,  basi  angustato  non  constricto,  an- 
gulis postids  obtusis,  basi  truncato,  cum  margine  obsolete  punctate,  antice  posticeque 
profiinde  transTcnim  impresso,  elytris  elong^tis  thorace  latioribus  obscure  rufis,  sutun 
nigricante,  striis  leviter  punctatis  interstitiis  fere  planis,  Z^  6-punctato,  antennis  tiUif 
tsrsisque  rufb-piceis  vel  rufis.    Long.  •4i. 

The  8th  stria  is  less  deep  than  the  others,  but  not  obliterated ;  the  punctures  in  the 
marginal  series  are  more  numerous  than  in  the  preceding.  Found  on  the  islands  at 
tiie  mouth  of  Black  Bay. 

**  E.  politus. — Obscure  seneus,  poHtns,  capite  sparsim  punctate,  Tertice  foTeato,  occi- 
pite  profunde  impresso ;  thorace  capite  non  latiore  antice  angulatim  Tolde  impresso, 
dein  canaliculate,  disco  utrinque  profunde  foreato^  ad  latera  apicem  basinque  sparsim 
punctate  ;  elytris  sparsim  punctulatis  foTcis  ocellatis  purpureis  4-plici  serie  impressis, 
pedibus  rufo-eneis ;  ante-pectore  punctato.  Long.  '34.  One  specimen :  Maple  Island. 
Dr.  Stout. 
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rascarius  Sag.  Am.  TV.  1, 417. 
Blethisa  Bon. 

quadricollit  Hd.  Pr.  Ae.  S.  119. 
NoTiopHiLcs  DvmtrU. 

"  puncutos. 

porrectu*.  Say.  Am.  TV.  3.  4,  418. 
Fatrobub  Meg. 

toagicornis  Say.  Am.  Tr.  4, 4S1. 
Feronia  long.  Sag.  Snd,  2,  40. 


Palrobui 

Epaphiub  Ltaeh. 

inicaiia  Lee.  414. 

fiilvua  Zee.  415. 

Behbidiux  Latr. 

ngiU&re  Sag.  Am.  TV.  4,  481, 
tligmatieitm  Dej,  0,  88. 
D  Oy(.  JHJ.  6,  81. 


Dej.  8,  84. 


palodoEQm  St.  Tni.  Gem.  8, 1I>.  D^. 

5,  79. 
locDttre  Lee.  451. 
Odoktidm  £«c. 
cosendiz  Lee.  46S. 

fiemitrfium  eox.  &iy.  J.  Ae.  8,  Ifil. 
nitidnlom  Lee.  4S1. 
.S«ni6idtum  nil.  Zlf;.  5,  84. 
Bemb.  coxendix  Sag.  Am.  TV.  4, 
4S6. 
OcHTHEDaowcB  ^im.  Lee. 
Kmericwiiu  Lee.  4fiS. 

BenA.  amerieanrtm  Dej.  S,  84. 
ulebratiu  Lee,  4S8. 
dilalatiu  Zee.  485. 
motlquiu  Lee.  4S5. 

Bflni.  antiquum  Dej.  8,  88. 
pluiatuj  Lee.  456. 


"  E.  pnnctttUtlmai,— Leta  Tiridi-Bnem,  mpn  et  labtiii  oonfintiiiime  inbtHitar 
pnncUtua  ;  thoiaee  lubtmuvmo,  capita  uon  uiguitiara.  uiCiea  profandv  impnuo, 
deiu  ctnilicuUto,  diico  utrinqoe  foTcato ;  elftm  Utitadini  Boqni  longioribui  pcoM 
buin  leritBi  imuatii,  tnTeii  ottslUtii  puipoieu  4-pliai  ■eiiii  impiaiaii,  ipatiUqa*  l«fl- 
gatii  2-pUci  wria  noUtii:  pectore  madia  lari,tibiii  femommqne  baaiteaUceu.  Lone. 
■27,  Ut.  IS. 

Sault;  common.  Fanetuatiaii  moeh  finet  and  more  denie  than  inE.nuearlai  (Bij). 
The  anterior  lEngatad  apace  ia  quadrate  and  aitend*  to  the  antore :  the  (idea  of  the 
tbdomen  are  lo  finely  panctured  aa  to  appear  gianalate. 

*>  E.  slnuatoa. — Late  Tiridi-Bneua,  lupia  et  lubtua  conteitisaime  inbtiliter  pnnetatns, 
thoiace  Utitadina  fere  longiore,  capita  parum  angQittore,  antice  profande  tranaTonim 
Impieasa,  canalicaUlo,  diaco  utrinque  toTeato ;  el;rtria  latitudine  daplo  longioiiboa. 
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'planipennis. 
longulus  Lee.  456. 
patruelis  Lee.  459. 

Bemh,  pair,  DeJ,  5,  69. 
Tariegatns  Lee.  459. 

Bemb.  var.  Say,  Am.  Tr.  2,  89. 
timidus  Lee.  460. 
Tersicolor  Lee.  462. 

Notaphus  variegatus  Kb.  N.  ^,  58. 
affinis  Lee.  462. 

Bemb.  affine  Say  Am.  Tr.  2,  86. 

Bemb,faUax  Dej.  5,  189. 

Bemb.  decipiens  DeJ.  5, 159. 
i-maculatos  Lee.  462. 

Bemb.  opposUum  Say.  Am.  TV.  2, 86. 
"axillarifl. 
frontalis  Lee.  462. 
lulcatns  Lee.  468.  ' 

trepidus  Lee.  468. 
geliduB  Lee.  464. 
nitens. 
picipes  Lee.  465. 

Peryphtu  picipes  Kb.  N.  Z.  54. 


tetracolus  Lee.  465. 

B.  tetraedum  Say. 

Peryphui  rtq>ieola  Kb.  N.  Z.  58. 
sabstrictufl  Lee.  465. 
lacidus  Lee.  466. 
transvenalis  Lee.  466. 

£em5.  front.  Dey  5, 110. 
planus  Z«e.  467. 

Peryphus  planus  Ed.  P.  Ae.  1, 808. 
niger  Lee.  467. 

Benib.  nigrum  Say  Am.  Tr.  2,  85. 
nitidos  Lee.  468. 

Eudramui  nitidus  Kb.  N.  Z.  55. 
Tachts  Knoeh. 
zanthopns  Lee.  469. 

Bemb.  xanihaput  DeJ.  5,  60. 
incarvus  Lee.  469. 

B«m5.  tfu;.  Say  Am.  Tr.  4;  480. 
inomatos  Lee.  470. 

Btfm&.  inam.  Say  ib.  2,  88.. 

Tachyta  picipes  Kb.  N.  Z.  66. 
Iffivus  Lee.  472. 

B.  Icevum  Say.  Am.  Tr.  2,  87. 


^  0.  planipennis. — Depressas,  niger  pemitidus,  thoimce  quadrato,  postice  rix  angus- 
tato,  angulis  posticis  obtusis  non  rotundatis,  impressione  posteriore  profunda,  bati 
ntrinque  parum  impressa,  elytris  purpnreis,  cjaneo-micantibos,  profunde  striatis,  striis 
antice  subpunctatif ,  ponctisque  2  impressis :  antennarum  basi  pedibusque  rnfis.  Long. 
•19. 

Kaministiqaia  RiTer  below  Kak^beka  FalU.  This  species  is  Tery  similar  to  0.  purpu- 
rascens  Lee.,  but  the  basal  impression  of  the  thorax  is  single,  and  leas  profound ;  the 
striae  of  the  elytra  are  less  punctured ;  the  8^  and  9^  stris  are  obliterated. 

*>  H.  longulus. — Elongato-ovalis,  rufus,  capita  thoraceque  punctatis,  hoc  striola 
ntrinque  basali,  elytris  apice  oblique  subtruncatis,  sutora  Tix  acuminata,  punctato- 
itriatis,  interstitiis  uniseriatim  sparse  punctulatis,  maoulis  utrinque  5  viz  conspicue 
infttscatis.    Long.  *11. 

Narrower  than  the  others ;  outline  regularly  OTal :  tip  of  elytra  more  obliquely 
sinuate  than  in  H.  americanus,  but  scarcely  truncate.  The  points  of  the  thorax  are 
more  distant  iiftmediately  behind  the  middle  of  the  disc ;  the  thorax  is  slightly  infuscat- 
ed  at  the  apex.    Varies  without  any  elytral  spots. 

'*  0.  axillaris. — ^Nigpro-eDneus,  pemitidus,  thorace  conTexo,  Talde  oordato,  antice  yix 
impresso,  basi  utrinque  l-foreato,  elytris  subtiliter  seriatim  punctatis,  punctis  pone* 
medium  obliteratis,  macula  magna  axillari,  tibiis  tarsisque  albidis.    Long.  *13. 

Sault.  Very  much  like  0.  4-maculatus,  but  a  little  larger ;  the  antenns,  palpi  and 
femora  are  black,  and  the  punctures  of  the  elytra  rery  smalL  • 
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LAKS  BUPSaiOR. 


Hai.ifi.us  Latf. 
smerjcautu  Aiiii,  SI. 


"diffinii. 

"fkanveDtiu  Sa}f.  £;^S,  370. 

earotinut  AtM,  120. 
verticalia  Sag.  Am.  TV.  S,  92. 
AccLiUB  Leach. 

"cribradiw.  iratemus  Harris.  N.  E.  Famtr, 

DniBCUB  lAtmi.  lemmtUatvt  Avbi. 

confluentm  (conflneni)  Say.  Am.  Tr.  Hydaticits  Leach. 


I,  440. 
OoUgbukU  Kb.  N.  Z.  75. 
"  Cordieri  Xuie',  108. 
Hanuii  Kb.  N.  Z.  76. 


libera 

Dyluetutiberu*  Sag.  J.  Ae.  S,  160. 
H.  brannipennii  AM,  SOS. 
nigrkoUi*  Kb.  N.  Z.  78. 


"  H.  bormlii.— Oralli,  info-tMtMaiu  mtidn*,  thonM  pnncUto,  eljtn*  iplea  obliquM 
tnmeatu,  mtun  acumiiuU,  TiJde  ponctato-atiiitB,  InUvatitiii  ipaniin  nniKrUtim 
panetulatii ;  bui  angiutei  nitork,  kplee  mRenliiqae  utrinque  S  Digiii.    Long. '12. 

Ods  hklr  Uiger  than  H.  aoMTieuitu,  and  enOj  known  by  the  mnt  of  the  bMal  itriola 
•>[  th«  thorax  ;  the  ban  of  tha  dytim  i*  blackened  along  ths  edge :  the  spot)  pUoed  a( 
in  H.  americuina. 

"  H.  niteni. — Oralii  coDTeins,  pallidas  petnit!du>,  capite  poitice,  thorace  antiee  nJgro- 
macnlatii,  boc  dnxaiiu  panotitto  (grocaiui  ad  b^in)  ante  baiin  tiuiaTeraim  loritei  im- 
pTCiao,  InvigatDqae,  elytiii  Talde  ponetatD-atiiiitia,  intentitiu  nniaeriatim  ptmetatia, 
■Qtnra  angnitiaaune,  apjce,  gottiaqua  utiinqne  6  tninutia  lugrit.     Long.  'IS. 

Head  fiueljr  punctured,  with  a  amootb  * ertical  apace.  Eljtra  aligbtlj,  butnot  aoddanl; 
dilated  behind  the  thorax,  then  regularly  nirrowsd  to  the  tip,  which  ii  obliqaet;  tran- 
eate  and  acuminata :  the  diie  ii  maikad  with  two  spot*  at  the  anterior  third  placed 
obliqnelj  forward  and  outwards,  Juat  behind  the  middle  2  or  3  nearly  traniTenely,  and 
3  or  3  more  obliquely  backwards  and  outwatda  at  the  poaterioi  fourth.  Varies,  with  tha 
poaterioi  spola  wanting,    6t.  Ignaca. 

**  H.  cribrariuB. — OTalis  conTeioit  palUde  teataoeus,  capita  poitiee,  thorace  antioa 
nigro-maculatij,  hoc  apice  bisinuato,  dcnaiiu  punctata,  baai  giosae  sparse  pundato, 
ponctia  traniTtrain]  sub-biseri>tim  digeitii,  elytrii  grosae  punctato-strfatia,  Interatltiia 
oniaeriatim    punetatis,   autura    anguitiisime,    apice  guttiaque  6  rd  7  parris  nlgtia. 
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'  fiuKnconifl  Harris  N,  E.  Farmer  f 
zonaiu$  *^  Aub^t  ^14. 
CoLTMBETES  CUHrvUle, 
sculptiliB  Harris  L  e. 

triseriatus  Kb.  N,  Z,  78. 
*  binotatus  Hoar.  L  c.  t 

macvlicoUis  AvM,  245. 
agilis  AM^  254. 
Iltbius  Er, 
•pleuriticiw. 
picipes  Kb.  N,  Z.l\, 
Agabus  Er, 
^angustus. 


erythroptems  Avibe^  805. 

Colywt^ts  ery.  Say.  Am,  TV.  2, 95. 
striatuB  Aub^^  805. 

Cohfmb.  siri.  Say.  Am.  TV.  2,  97. 

Agabus  arctus  Mds.  P.  Ac.  2,  27. 
*^pandleliis. 
obtusiis. 

Colym.  obi.  Say.  Am.  TV.  2,  99. 
nitidust  Say.  2,  9S. 

Agabus  gagaUs  Avhd^  806. 
stagninoB. 

Col.  stagn.  Say.  Am.  Tr.  2, 100. 

Agdbus  stnola  Aubi,  808. 


^  This  species  is  more  narrowed  anteriorly  than  its  European  analogue,  and  wants 
the  narrow  rufous  line  at  the  base  of  the  thorax ;  moreoTer  the  9  has  the  external  basal 
portion  of  the  elytra  more  densely  and  distinctly  punctulate. 

*>  I  know  not  whether  Dr.  Harris'  name  is  published.  In  case  it  is,  Aube's  C.  binota- 
tus (p.  247,  a  West  Indian  species)  must  fall.  I  hare  the  less  hesitation  in  giving  our 
species  as  identical  with  the  Mexican  C.  maculicollis,  as  I  found  at  the  Rocky  Mountains 
numerous  specunens,  which  do  not  differ  from  those  obtained  at  the  north.  Mr.  Melly, 
from  actual  comparison,  also  informs  me  that  it  is  identical. 

^  I.  pleuriticus.— Ajigustior  oblongo-ovalis  conyexiis,  postice  suboblique  attenuatus, 
supra  aeneus,  minute  reticulatus  opacus,  capite  in  vertice  binotato,  anticeque  rufo,  elytris 
pone  basin  rix  dilatatis  subparallelis,  pone  medium  gpitta  oblonga,  alteraque  Tersus^ 
apicem  pallidis,  epipleuris  pedibusque  piceis,  tcI  rufo-piceis.    Long.  lat. 

Narrower  than  I.  biguttulus,  less  dilated  behind,  the  sides  of  the  elytra  being  almost 
parallel  for  nearly  }  of  their  length,  then  gradually  attenuated  to  the  apex ;  the  irregu- 
lar series  of  points  are  more  distinct  behind  the  middle. 

I.  picipes :  What  I  consider  as  this  species  is  much  smaller,  narrower  and  less  conTex 
than  I.  biguttulus,  the  thorax  less  abbreviate,  somewhat  rounded  on  the  sides ;  elytra 
nearly  parallel,  and  less  suddenly  attenuated  at  the  tip ;  the  confused  rows  of  points 
are  more  distinct.    My  specimen  is  immature,  and  the  body  is  rufo-piceous. 

^  A.  angustus. — ^Depressus,  anguste  ovalis,  postice  suboblique  attenuatus,  niger 
Sttbopacus,  capite  subtiliter,  thorace  elytrisque  grossius  reticulatis,  iUo  margine  anguste 
depresso,  lateribus  ante  medium  rotundatis,  angulis  postids  acutis  subproductis,  ore 
antennis,  palporumque  basi  ferrugineis.    Long.  lat. 

Very  dbtinct  from  its  large  size  and  peculiarly  shaped  thorax.  The  rows  of  impress- 
ed points  on  the  elytra  are  distinct,  and  the  reticulations  become  finer  at  the  apex 
aad  margin. 

^  A.  parallelus.— ^  9  Elongato-ellipticus  depressus,  niger  nitidus  subtilissime  retic- 
olato-strigosus,  capite  antice  vix  ferrugineo,  antennis  palpisque  ferrugineis.  Long.  *88, 
Ut.-2. 

Difiers  from  A.  striatus  in  being  more  elliptical,  the  two  ends  being  similarly  rounded, 
and  the  elytra  quite  parallel  for  the  greater  part  of  their  length ;  the  head  is  wider  and 
the  thorax  less  narrowed  in  front.  The  reticulations  are  a  little  more  evident  than  in 
that  species. 
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LAKB   StIPIBIOa. 


a  AiM,  Sll. 

Colynbtlei  Uen.  Harrv  N.E.F.t 
unbiguua. 

Coii/mb.  tmb.  Say.  Am.  Tr.  3,  96. 

Ag.  inftucattit  Atibe,  SSO. 
punctulatui  AiM,  332. 
semipuncUtui. 

CoL  temp.  Kb.  N.  Z.  6S. 
fimbriatus. 

Ag.  reticulalvt  |  Avb^,  S86. 
tristii  Aube,  356. 
bifarini. 

Coigmb.  Uf.  Kh.  N.  Z.  Tl. 

COPKLATUS  £r. 

Chevrolatii  AtM,  3B9. 

COPTOTOMIIB  So  J. 

interrogatiu  Avhi,  393. 


Culymi.  vA.  PtAr.  1,  SST. 

CMymk  DcntMhM  &  Jm.  TV.  S,  98. 

Coplct.  Mtr^polpu  iSoy.  it.  i,  44S. 
Laccophilub  i>acA. 
nutculMUB  Soy.  ^in.  TV.  1, 100. 
americaDui  AtM,  US. 
Hydropobus  ClaiTvUte. 
puDCtatua  ^uMj  171. 

Laeeoph.  punct.  Say,  Exp.  2,  STI. 
cuspidatiu  Germ;  jlute',  477. 

Hggrottu  putOitalut  Melt.  P.  Ae. 
2,29. 
"sericeuj, 
*  coDsimtUs. 
affinis  Say.  Am.  TV.  2, 104. 

nanui  Aiibd,  S04. 
"  1 2-Une«tii». 
Bimilis  Kahy  N.  Z.  6S. 

••  H.  Miictiu. — Onlii  CDiiTeiiiuBillTis,  cODrertuume  panctnUtu),  deniiai  fnho- 
pnbeiceiu,  rufu* :  dypeo  Ute  muginato,  thornce  Uteribui  obliqnii  nctii  cum  aljlri* 
iDgulum  obtuiiuiroum  foim&Dtibu*,  intice  posticequa  ugiiite  nigriornDtc ;  iljtrit 
■tio-bmnneii,  lineii  4  pin*  minniTe  intcrraptii  nuirgiDeqiM  Uto  feiTUgineu.  hoo  pOlM 
,  medium  bioucaUto.    Long.  'IS. 

S  lutidituculua,  pnbe  minua  loag&,  thoraee  labtilitec  pnncUto. 

f  opaca,  pab«  longioni,  tota  aubtilugiiiae  punctata. 

The  intanuptcd  line*  haTB  Dot  a  tandpue;  to  coaletce  into  tkieue,  m  in  H.  pabtpen- 
nii  (Aabc),  from  which  it  i*  euilj  kaown  by  the  longer  pubeaesnca  and  Bner  punetna- 
tioii  1  the  bod;  ii  lesi  attannated  behind,  and  a  little  more  conTei.  The  thonx  ii 
much  more  nairowlf  maigined,  and,  when  viewed  aidewaye,  forma  a  ttrj  (light  angle 
with  the  margin  of  the  eljrtn. 
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*picatii8  SArby  t5.  68.  'tenebrosos. 

parallelus  <Sby. /.  ^c.  8, 153.  'paberalus. 

Kb,  N.  Z.  67.  ^caliginosufl. 

tnterrrtphis  Say,  Am,  TV.  4,  445.  *  tartaricns. 

niger  Say.  t5.  2, 102.  "^variaos. 

modestus  AM^  577.  discicoUis  Say,  Am,  TV.  4, 446. 

in  some  spedmens,  berides  the  basal  spots  there  is  an  oblique  black  line  towards  the 
margin.  The  ^  and  5*^  elytral  lines  alone  attain  the  base ;  at  the  tip  they  are  gradu- 
ally shorter  externally,  and  the  4^1*,  5*^»  and  ^^  are  united.  Seems  allied  to  H.  frater 
Steph.  (Conf.  Anb^,  628).  Were  it  not  for  the  obsolete  punctures  and  yellow  head,  it 
would  be  H.  IstIs,  Kirby,  N.  Z.,  68. 

^  I  must  give  Kirby's  species  as  distinct,  although  Dr.  Schaum  tells  me  their  Euro- 
pean analogues  are  considered  identical,  lineellus  being  a  9  ▼Ariety  of  picipes.  I  have 
both  ^  9  of  our  species,  each  agreeing  with  its  opposite  sex  in  sculpture,  and  differ- 
ing only  in  Itistre,  the  ^  being  shining,  the  9  opaque. 

^  H.  tenebrosus.— EUiptico-ovalis,  minus  convexus,  niger  subtiliter  pubescens,  mi- 
nus dense  subtiliter  punctatus,  capite  antice  posticeque  obsolete  ferruginco,  thorace 
Talde  transverso  lateribus  obliquis  leviter  rotundatis  obsolete  ferrugineis,  cum  elytris 
angulis  non  formantibus,  disco  obsoletius  punctato :  pedibus  obscure  ferrugineis. 
Long.  '17. 

Resembles  H.  americanus,  but  is  darker  colored,  and  less  convex  ;  the  punctuation 
of  the  thorax  is  less  distinct  in  the  middle,  that  of  the  elytra  less  dense ;  there  are 
traces  of  a  stria  \  way  between  the  suture  and  margin. 
^  pube  breviore  indistincta  puncturaque  sparsiore  dlffert. 

^  H.  puberulus.—  Elongato-ovalis,  minus  convexus,  niger  minus  dense  punctatus 
pubescens,  thorace  lateribus  rotundatis  cum  elytris  angulum  formantibus,  disco  minus 
punctato,  elytris  parallelis,  apice  oblique  attenuatis  ;  antennis  palpis  pedibusque  rufis. 
Long.   12. 

Resembles  the  two  next,  but  is  narrower,  a  little  more  convex,  the  posterior  angles  of 
the  thorax  are  somewhat  obtuse,  and  the  sides  form  an  angle  with  the  elytra. 

^  H.  caliginosus.—  Ovalis  minus  convexus  niger  nitidus,  minus  subtiliter  punctatus, 
iparseque  pubescens,  thorace  lateribus  obliquis  vix  rotundatis,  disco  obsoletius  punc- 
tato ;  elytris  basi  vix  conspicue  angustatis,  apice  oblique  attenuatis :  antennis  palpis 
pedibusque  rufis.    Long.  *14. 

More  convex  than  the  follpwing,  less  parallel  and  more  acute  behind :  the  punctures 
of  the  elytra  are  much  larger  and  more  distant. 

^  H.  tartaricus. —  Ovalis  fere  ellipticus,  depressiusculus,  niger  minus  dense  subtilius 
punctatus,  sparseque pubescens,  thorace  lateribus  obliquis  vix  rotundatis,  disco  obsole- 
tius punctato,  basi  depressa,  elytris  parallelis,  apice  subrotundatim  attenuatis,  anten- 
nis palpis  pedibusque  rufis.    Long.  '14. 
^  nitidus :  9  subtiliter  alutacea,  opaca. 

M  U.  varians. —  Ovalis,  modice  elongatus  minus  dense  punctatus,  vix  conspicue 

pubescens,  thorace  nigro,  punctis  in  disco  sparsioribus,  lateribus  rectis  subobliquis,  cum 

elytris  angulum  obtusum  formantibus ;   elytris  lateribus  parum  rotundatis,  apice  vix 

oblique  attenuatis,  antennis  palpis  pedibusque  testaceis.    Long.  *12. 

a  Capite  elytrisque  testaceis,  his  margine,  maculaque  communi  pone  medium  piceis. 

&  Capite  rufo,  elytris  nigro-piceis,  versus  basin  indeterminate  piceis. 


LAO  BDPEUOK. 


**  lundipennu. 
"notabili*. 
"  conoidcus. 
"ovoideus. 
"(uturalis. 


Gtrdtob  Idn, 
offinis  AuU,  669. 
patrnelis. 

I  AiM,  ers. 

ventndit  Kh.  N.  Z.  SO. 


Ererj  intermadkta  nrirtj  occnn :  a  is  Mora  ooinmoii  on  Um  ■onth,  fi<n  tkaftoith 

of  the  lake. 

"  H.  luiidipennis. —  EUiptico-oralii,  (nbdeprauiu,  nigei  denie  nbtilitar  panetatoi 
bieriterque  pubescena,  capite  nntice  paiticeqtu  temigiiMO,  thoncc  latcribiu  obliqnii, 
lectu.uiguace  femgineii,  disco  ipanitu  punctulito,  el; Ml  iplM  rix  oblique  ktlamutii 
folTla;  anteoDia  palpii.  pedibiuqae  nifli.    Long. -17.    Eagle  Hubor. 

"  H.  notabilia. — Elongata-aTalii,  autice  obtuioi,  poitiea  oblique  ■ttenoatni,  algro- 
[Hceua  pubcsceoa,  capile  punctulato,  autice  poaticeqae  teataceo,  thonce  dfnae  pnnetn- 
lata,  obaol«tiu8  in  diico,  b*ai  obaolete  depreasa,  lateribua  lalde  obliqnli  rotundatia, 
elytiis  eloDgitit,  caofeitiiaime  lubtiliter  pnnctatii,  piceia,  nuigine  pallidiore,  antOB- 
nls  tCDuibus,  cum  palpii  pedibuaqoe  mit.    Long.  -21.     One  ape^dmen,  Black  Baj. 

*>  H.  eonoidcDa. —  Elongato-ohconicui,  nitidua,  capite  rufo,  thorace  nigro,  tateriboi 
ruGa  obliquis  Icvitcirotundatia,  >>aaiutriuque  obliquo,  noniinoato,  obaoleliiu  panctolk- 
to,  ad  latere  paice  pnnctato,  lineaque  pimctorum  od  apieem  ;  eljtris  pane  pnnetatii, 
Tufo-teataceis ;  antenmi  mimu  tenoibai  cum  palpi*  pedibuaque  leataceia.     Long.  -1. 

3  antennis  urticulii  3 — 6  dilatati*,  compresaii.     One  apeounen.    Eagle  Haiboi. 

^  H.  OToideiu. —  Conveiua,  aCrinque  modice  altennatua,  aubtna  iiiBTO.pic«iu,  aoptm 
ochraceu*,  capite  iufiucato,  macula  Terlicali  pallida,  thorace  breri  lateribua  obliqui*  tix 
rotuodatis,  com  eljtrii  angulum  obtniuin  formantibus,  baai  iuTuscato,  apaiaim  inbtili- 
ter  pniictulii.t«,  punctia  majoribui  ad  baiin  et  lateia  inteijectia,  aliiaque  dsniiotibai  mi 
apieem  transvenim  ordinatii ;  etjtiia  minus  sponim  punctatjs,  atria  suturali  vix  im- 
pmaa,  aatuia  anCice  Isiigata:  aDtstiDia  palpii  pedibuiqaefemigiDeii.    Long.  'IS. 

i  remina  paulo  nitidiot.    Eagle  Harbor. 

"  H.  anturalia. —  Oralii  modice  couTcxua,  pottice  leriter  attenoatua  aobtiu  nigar, 
gndique  denaiuB  minu  lubtiiiter  punctatu^  capite  teataceo  ad  oculoa  infuacato  thone*, 
lateribua  obliquii  pamm  lotondatii  cum  elytiia  vix  angulatia,  teataceo  baai  apioeqne 
anguate,  mcdioque  triangulaiiter  uigro,  pUQcds  ad  baain  et  apieem  demioribiu,  traaa- 
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lateralis.  cinctos. 

minatas  Linn^f  AuM,  688.  Elm  is  Latr, 

reTolTens.  biTittatas  Dej,  Cat 

circumnans.  Lihkius  lUiger, 

daplicatm.  "  fastiditoB. 

longiuflciiliu.  Htdrochus  Germ, 

analis  Say.  Am,  TV.  2, 108.  scabratas  MtUs,  An.  Lugd  1, 878. 

nee  Kb.  N.  Z.  91.  gibboitu  MeU.  P.  Ac.  2,  99. 

Sayi  Avb^,  699.  rufipes  Mels.  Und.  100. 

DUTKUTEB.  HTDRiENA  Kttg. 

asaiiniUs  Anhe,  7  78.  tenuis. 

Gyr.  americanus  S.  Am.  Tr.  2, 107.   Ochthebius  Leach, 

Cyclinus  assim.  Kb.  N.  Z.  78.  *  cribricollis. 

discolor  ilu6^',  778.  "nitidus. 

Cydous  lahraius  Mels.  P.  Ac.  2, 29.  Helophorus  F(Ar. 

Hetsrocerus  Fabr.  *^oblongns. 

Tentralis  MeU,  P.  Ac.  2,  98.  "  lacustris. 

undatus  MeU.  ibid.  2,  98.  lineatus  Say.  J.  Ac.  8,  200. 

angulatos.  apicalis. 

apicalis.  niddus. 


*7  L.  fastiditos.— Fusco-scneus,  thorace  convexo,  pubescente,  minas  dense  punctato, 
lateriboi  rectis,  marginatis,  basi  media  producto,  emarc^natoqae,  angulis  posticis  acutii, 
utrinque  ad  basin  impresso ;  elytris  striato-punctatis,  interstitiis  subtiliter  panctnlatii 
breriter  flayo-pubescentibus  vitta  utrinque  Iste  flava  ad  humerum  paulo  dilatata.  Long. 
*11.    Maple  Island. 

^  O.  cribricollis.— iESneo-testaceus  margine  pedibusque  pallidioribus,  thorace  lateribus 
rotundato  basi  bisinuato,  grosse  punctato,  canaliculato,  lineaque  arcuata  utrinque  ante 
medium ;  eljtris  punctato-striatis.    Long.  *08.    Eagle  Harbor. 

**  0.  nitidus.—- ^neo-niger,  pemitidus,  thorace  lateribus  rectis  basi  utrinque  obliqua, 
angulis  anticis  productis  apice  rotundatis,  profiinde  canaliculato,  antice  utrinque  bifo- 
▼eato  fovea  externa  majore,  basi  utrinque  forea  parya,  et  ad  angulos  posticos  fovea 
magna  exarata,  ely tris  punctis  discretis  majusculis  seriatim  positis ;  antennis  pedi- 
busque testaceis.    Long.  *07.    Eagle  Harbor. 

^  H.  oblongus.—  Elongatus,  parallelus,  testaceus  capita  obscure  viridi,  subtiliter 
punctato,  thorace  lateribus  rectis  basi  utrinque  obliqua,  apice  fere  truncata,  obsolete 
ponctulato,  lineis  intermediis  fere  rectis ;  elytris  apice  rotundato-subtruncatis,  profunde 
erenato-striatis,  gutta  parva  nigra  versus  medium  utrinque  omatis.  Long.  *23.  Eagle 
Harbor. 

**  H.  lacustris.-—  Oblongus,  supra  obscure  testaceus,  capite  viridl  thoraceque  granulis 
minus  elevatis  dense  adspersis,  hoc  lateribus  vix  rotundatis,  basi  utrinque  sinuato, 
angulis  anticis  prominulis,  lineis  6  fortiter  impressis,  intermediis  valde  curvatis,  eljtris 
pone  medium  vix  oblique  attenuatis  fortiter  crcnato  striatis,  interstitiis  6  *»  7  "^  que 
dorso  paulo  acutis ;  utrinque  versus  medium  guttis  1  vel  2  fusds  signatis.  Long.  *23. 
Eagle  Harbor. 
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LAKB  SDFEBIOR. 


Htdbopsildb  Fatrr. 

^ber  Hhtt.  CoL  7,  S&8. 

latenli«F.£L  1,  SSI. 
nbahatut  Sag.  J.  Ac.  S,  30S. 

obtoafttiu  Soy.  J.  Ae.  S,  30!. 
LaCCObios  Ltaeh.  Er. 

iniDctatiM  Md*.  P.  Ae.  1, 100. 
Htdkobius  Leack. 

C3  PWOMTPMIM  SoL) 


nebulaaos. 

HjfdrophUni  rteb.  Say. Exp.  !,  8T7. 
Otclonotuii  Dej.  Mult. 
•ubcapreom. 

Hi/dnipkUui  tube.  Sag.  J.  Ac.  6, 
189. 
Cexcton  Lea»A. 
muodnm  Melt.  P.  Ac.  i,  102. 
ambignum. 
dubiam. 

TSgan*  {CrytcpUurvm  AfuJ«.) 
Nbcropborub  UmU. 
hebet  Kb.  N.  Z.  97. 


orlncollu  Say. 
var.  Ham  Kb.  N.  Z.  98. 
w  Dej.  Cat. 
a  Kb.  N.  Z.  98. 
velatiiins  FcAr.  El  1,  lU. 

SlLPRA  Xwifl/.       . 
americftna  UmU  S  Not  S,  STO. 
var.  f  Oiceoploitut  affine  Kb.  tf.  2 
103. 
inieqnaliBF.  £1.1,340. 
bppotiica  Hbtt.  FtAr.  EL  1,  388. 
c&ndata  Say.  J.  Ae.  3, 19S. 
Catops  Fabr. 


Ceprennium  SOUier. 
Sliph. 


8crDMA:NV§  Lair. 

nibpunctatu*. 

piloncoUia- 
Bkyaxis  Knock. 

pn^inqua. 

loDgula. 
Falaobia  Leoch. 

disecta  Er.  49. 
oar.  eryOm^ttra  3Mt.P.  Ae. 
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depreasa. 
HoMALOTA  Man,  Er, 


planata. 

pallipes. 

flayicans. 

poltta  MeU.  P.  Ac,  2, 81. 

attenuata. 

dichroa  Er.  107. 

rubricornis. 

dubitans. 

•tricta. 

clavifer. 

lividipennis  Er,  129.      * 
OxYPODA  Man. 

eagulata  Er,  146. 

tarpis  MeU.  Ms. 

moesta. 
Aleochara  Grav. 

rubripennis. 

nidda  Grav.  Mie.  97;  Er.  168. 
moiesta. 
GYROPHiBNA  Man, 
amanda. 
bellula. 

tocia  Er.  189. 

coxTuscula  Er.  189. 
EuRTVSA  Er. 

semiflava. 
Myll^na  Er. 

tenniiians. 

CoNURUS  Steph, 

crassus  Er,  222. 
Tachyporus  Grav. 

jococnis  Say,  Am.  TV.  4,  466. 
arduus  Er,  237. 


bmnneus  Er.  CoL  March,  1,  895. 
faber  Say.  1. 1,  468. 

panctnlatns  Mels,  P.  Ac.  2, 82. 
Tachinus  Grav. 

yentriculus  Er.  920. 
gibbulus  Er.  252. 

luriduB  Er.  920. 

hyhridna, 

puncticollis. 

fimbriatas  Grav.  Mic.  191 ;  Er.  258. 

picipes  Er.  257. 

fumipennis  Er.  921. 
axillaris  Er.  261. 

obflcuru3. 

conformis. 
OlisthjERUS  Dej.  Er.  843. 

**  laticeps. 

••nitidus. 
BoLETOBius  Leach, 

loDgiceps. 

obsoletus  Er,  922. 

cinctus  Er,  278. 

pygmaeus  Man.  Brach.  65 ;  Er.  280; 
922. 
Mycetoporus  Man. 

lucidus. 

amerieanus  Er,  285. 
Othius  Leach, 

macrocephalus  ?  Er.  297. 

laevis. 
Xantholtnus  DaJd. 

obsidianos  Mels.  P.  Ac.  2,  84. 
americanus  Dej.  Cat. 

cephalus  Say.  Am,  Tr,  4,  452. 
cansentaneus  Er,  826. 

hamatos  Say.  Am,  Tr.  4,  458. 


*  0.  laticeps. — Rafus  nitidus,  capite  nigro  postice  lenter  parcios  punctate  thorace 
non  angustiore,  hoc  basi  leriter  angustato,  angulis  posticis  rectis,  paulo  impressis,  elftm 
leriter  striatis,  abdonune  fhsco,  supra  sat  dense  punctulato.    Long.  '28.    St.  Ignaoe. 

"  0.  nitidus. —  Rufus  nitidus,  capite  nigro,  postice  punctulato  thorace  sesqoi  angm- 
tiore,  hoc  basi  viz  angustato,  angulis  posticis  rectis  paulo  impressis,  elytrisnigris  stria- 
tis,  abdomine  rufo,  supra  dense  minus  subtiliter  punctate.  X^ng.  '22.    Eagle  Harbor. 
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olamma  Er.  380. 

tw.  corvuau  Dej.  CW. 
Staphtlimus  Lia. 

Tillosua  Grao.  Mie.  160;  Er.  M9. 
pHiLOMTHua  LeaeL 

cyanipennu  Er.  43  S. 

soeiu  JVord.  5ynii. 81.  Er.iSl ;  SSS. 
Jfomni  3f«b.  P.  Ac.  3,  35. 

mel&iicbolicaB. 

iparaiu. 

promtiia  £r.  9SB. 

debilu  Er.  Col.  Mareh.  1,  <6T. 

incoiupicuns. 

morulns. 

vapidns. 

lomatai  Er.  482. 


SumcB  Leaeh.  Er. 

longiuBculua  Er.  Ut. 
FvEDERDB  Gran. 

littorariiu  Orm.  Mbn.  Hi ;.  Er.  SI 
St  END  B  Latr. 

Judo  Fabr.  EL  3,  603;  £r.  694. 

it^gicua  £r.  698. 

longicollis. 
pUnirront. 
bigulcatua. 
egenuH  Er.  698. 

temcola. 


bruDDeaa  Er.  486. 
logena. 
aterrimtu  Er.  49K. 

grstna. 

obscunu. 
ooiiacalis. 
mono. 


OiYPOBua  Fabr. 


ponclatOB  Er.  T44. 
EvfSTHETDS  (?nw. 

americaoDS  Er.  74T. 
Blediub  Leach. 

ruficorniB. 
annularia. 

Plattbtbthvb  Mom. 

ftmeiicaniu  Er.  784. 
OiYTBHTB  Grao. 

misellus. 
Trooophlcecs  Man. 

pumiluB. 
AnTHOPHAquB  Grm. 
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Lathrimjeum  Er,  Pbotbikus  Latr. 

serdidttm  Er,  871.  panruliu. 

DsLiPHRUM  Er.  Meoarthrus  Kirbif, 

seriatom.  ezcisus. 

"  Lathrivm.  Micropeplub  Latr* 

oonTezioolle*  '^costatas. 

Omauum  Grav.  Trichoptertx  Kirby, 

loDgultim.  diflcolor  Hcdd.  J,  Ac.  iVI  5. 1, 108. 

complanatum.  aspera  Hold,  ib,  109. 

protectum.  Anisotoma  lUiger. 

Anthobiuh  Zeoc^  "assinulis. 

limplex.  "  indistiDcta. 

ventrale.  "  coUaris. 

*diinidiatam  Mels*  P.  Ac.  2,  48.  '^strigata. 

confiisuixi. 


*B  Mandibule  edentate.  MaxiUe  mala  exteriore  cornea  (interiore  inrisa.)  Palpi 
maxillares  tenncs,  ait.  2ndo  4to  q^c  elongatis.  Tibis  omnino  mnticts.  Tarsi  brerei, 
tennes,  articulis  4  primis  sequalibos,  posticis  art.  4<o  snbtas  producto,  breviter  calceato. 

Frons  inimpressus,  ocellis  supra  oculos  s'ltis,  minus  dlstinctis.  Proximus  yidetnt 
OlophrOi  at  tarsorum  structura  abhorret.  Discedit  porro  statura  longiore,  eljrtrisqus 
abdominis  segmentum  1  »«"*  solum  tegentibus.    Victus  riparius. 

L.  conyaxicolle.--  Elongatum  nigrum,  thorace  conTexo,  latezibus  rectis  submargina- 
tis,  angulis  anticis  rotnndatis,  basi  cum  angulis  posticis  rotundata,  sat  dense  punctato, 
obsolete  canalicnlato,  ante  basin  leviter  foToato,  eljtns  grossius  punctatis  sutura  leviter 
eleTata,  abdomine  subtilissime  alutaceo,  ano  pedibus  antennisqnc  rufopiceis.  Long. 
-19.    Eagle  Harbor. 

"  Mas  abdomine  nigro ;  femina  scsqni  major,  abdomine  concolore  testaceo. 

^  M.  costatus.— Niger  tboraco  cellulose,  elytris  yersus  apicem  transversim  impreMlt, 
tricostatis  interstitio  extemo  punctulato,  abdomine  late  marginato,  segmentis  3  primii 
ntrinque  carinula  breyi  instructis,  l»o  ad  basin  subtiliter  canaliculato.    Long.  |  lin. 

The  feet  are  piceous :  seems  allied  to  M.  tesserula  Curtis.  Er.  913. 

^  A.  as8imilis.--0yalis  nigro -picea,  subtiliter  dense  punctata,  thorace  antice  angnsta- 
to,  lateribus  rotundato,  basi  utrinque  punctis  seriatim  transyersim  positis,  elytris  pnne- 
tato-striatis,  interstitiis  altematim  punctis  majosaulis  uniseriatim  positis.  Long.  *16. 
Eagle  Harbor. 

^  Tibiis  posticis  elongatis  cnnratis. 

^  A.  indistincta.— Fere  hemispberica,  picoo-rufa,  obsolete  sparsim  punctulata,  tho* 
raoe  lateribus  minus  rotundato,  basi  subsinuata,  punctis  utrinque  notata,  elytris  pune- 
tato-striata,  interstitiis  altematim  punctis  3  yel  4  majusculis.    Long.  '11. 

^  A.  collarls. —  Ovalis,  convexa,  rufo-tcstacea,  antennis  capite  thoraceque  piceis,  hot 
lateribus  yalde  rotundato,  dense  punctate,  basi  truncata  punctis  majoribus  utrinqn* 
notata ;  elytris  profundo  punctato-striatis,  interstitiis  yix  subtilissime  punctulatis,  altar- 
natim  punctis  5 yel  6  majusculis.    Long.  '12.    Eagle  Harbor. 
5   tibiis  posticis  curyatis. 

V4  A.  strigata. — Hemispberica  rufa,  tborace  lateribus  rotundato,  basi  truncato,  Ittyii- 
■imo,  elytris  tenulter  punctato-striatis,  interstitiis  transyersim  subtiliter  rugulosis.  Long. 
•08. 


LAEI  8DPERI0B. 


Ctrtdba  Er. 

"  Stekmdghds. 

gibbulus. 
AOATHIDIUH  HUger. 

"  niGcome. 

"  revolTen*. 
Pralacrub  Pa^ 

"  difTormi*. 
Olibrcs  Er. 

"  &pica]is. 
Bkachtptercs  KageUan. 

unicn  Kug.  Er.  Itu.  Germ.  8, 193. 
C01.ASTU8  Er. 

■emitecliu  Er.  Germ.  Z.  4,  243. 


tmncattu. 

Nitidala  lrw%eala  Sand.  B.  J.  t,  18. 
taotiUiu. 
Cahpophildb  Leach. 
niger  Er.  Germ.  Z.  4, 16S. 
CVreut  niger  Sag,  J.  Ac.  S,  IBS. 
EpiirjEA  Er. 
flaviuuu. 

parvuU. 
longulA. 
parallela. 
retracts, 
nife  Br.  Germ.  Z.  4, 278. 

Niiid.  ru/a  5ay.  /.  Ac.  6, 180. 


»  C.  glabou. —  Hemiiphaiiei,  Digu-pieei,  nitidk,  thonce  mbtilitsr  detua  ponotolkto 
bui  trunuto,  ingulii  poiticii  Tii  rotundatii,  nurgine  diapluno  :  elftrii  daiue  puncta- 
Ifttu,  puncliaque  tU  mijoribua  •eriatim  potitii,  uiteimanun  bui,  Uiiii  tibiiique  picas, 
hii  uitici*  DOD  dilaUtii.    Long.  '13. 

"  Stekmuchus.  AntenniE  npiUusa,  artiaalo  l""  cruaioiB  mijoia ;  3  ultimii  punm 
dilkta^,  amaibiu  HtiB  2  loagii  apLcklibui.  MetathorUL  aubtiu  pennagniu,  promi- 
neoi,  pUnui,  lutice  deelivut,  pedibni  Intenuediii  in  declivitate  prohnde  litii,  >ppniit- 
nutii.  Coze  tntieie,  exierta,  unice,  poiticn  pennagiue  UimiutB,  ibdominii  puten 
antatioram  obt^:eiitei.  Abdameo  parrum,  5-utieulatum,  (irticalii  2  primii  eoiuoU- 
datii  1}  Tini  flliroimM  oonioUdati,  nugalbii*  limplicibui. 

Head  luge,  lenuoiTcnUrlj  rauiided  sntcriorlf .  Bcutelf  uignlated  on  the  lidei  behind, 
labnim  verj  ihort,  ilmott  concealed  bj  themugin  or  thecl^peoi.  Thorax  lerjahoit, 
not  eou^inaU  in  ftont,  bue  roanded,  anglei  none.  BlTtra  corning  the  abdomen, 
deeliTona,  Karcel;  coiiTex  behind.  Falpt  filifann.  I  ahonld  have  coniidered  thla  inieet 
«  Crbocephalui,  bat  tor  the  filiform  tani.  The  itrnctuie  of  the  antennn  differa  from 
CjUidiom,  but  I  am  by  no  meant  certain  that  I  haTe  placed  it  in  a  proper  poaiCioD :  it 
aeenu  to  hare  lome  relation  to  Clambua,  but  the  great  aiie  at  the  metattemum  and 
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Phenolia  Er» 
gitMsa  Er.  Z.  4,  800. 

Nitid,  grossa  Fabr,  ELly9A7. 
Omosita  Er. 

colon  Er,  Germ.  Z.  4, 299. 
Meliosthes  Leach. 

obsoleta. 
Amphicrossus  Er. 
■  concolor. 

Ips  Fabr. 
sepalchralis  Rand.  B.  J.  2, 19. 

Dejeanii  Kb.  N.Z.  107. 
filifonnis. 
bipunctatos. 
Peltis  Geoff. 
firatema  Rand.  B.  J.  2, 1 7. 

ferrugineaX  Kb.  N.  Z.  104. 
Beptentrionalis  Rand.  1. 1. 1 7. 
Thtmalus  Latr. 

fulgidos  Er.  Z.  5, 458. 
CicONES  Purtis. 
fnliginosus. 

Synchitaffd.  MeU.  P.  ^c.  2,  111. 
Certlon  Latr. 
affine. 
unicolor. 
Latridixu  unL  Zieg.  P.  Ac.  2,  270. 
Cucujus  Fabr. 
davipes. 


L£MOphl(eu8  Dej.  Er. 

biguttatus. 

Cucujus  big.  Say.  J.  Ac.  5, 267. 
Dbndrophagus  Fabr. 

"  glaber. 
Brontes  Fabr. 

duliiva  Fabr.  EL  2,  97. 
SiLVANUS  Latr. 

"planus. 
Paratexetus  Spin. 

••fuscus. 
Paramecosoma  Curtis. 

"denticulatum. 

inconspicuum. 
Atomaria  Kb. 

amilis. 

longola. 

cingulata. 
CoRTiCARiA  Marsham. 

serricollis. 

denticulata  Kb.  N.  Z.  110. 

similiB. 

affinis. 

convexa. 

reticulata. 

cavicollis  Man.  Germ.  Z.  5,  60. 
Laturidius  lUiger. 

reflexuB. 


>i  A  concolor.—- Ellipticus  convexns,  ferrugineus,  pnnctatus,  pubescens,  thonuse 
tenuitermarginato,  lateribus  modice  rotundatis.    Long.  '16.  Pie. 

^  D.  glaber.— Elongatus  piceus,  glaber,  capite  thoraoeque  punctatis,  hoe  longitu- 
dinaliter  biimpresso,  lateribus  sinuato,  elytria  punctato^triatit,  margine  cum  antennis 
pedibusque  rufo.    Long.  '27. 

^  8.  planus. — ^Valde  depressus,  rufus,  capite  thoraoeque  dense  punctatis,  hoe  angulis 
poitieis,  late  emarginatis,  denteque  vix  conspieuo  ante  medium  armato,  angulis  antieis 
rotundatis,  elytris  subtilissime  punctulatis  pubeseentibus,  stria  suturali  tenui  impretsa. 
Long.  '12. 

M  P.  fuscus. —  Oblongo-ovatus,  antiee  angustatus,  eonrexus,  ferrugineo-fuscus,  grot- 
sius  punctatus,  sparse  pubescens,  thorace  lateribus  subangulatis,  pone  medium  4-den- 
tatis,  ante  medium  erenatis,  basi  truneata  elytris  thorace  latioribus  sutura  nigra.  Long. 
•12. 

^  P.  denticulatum.— Elongato-oblongum,  ferrugineum,  punctatum  minus  subtiliter 
flaro-pubescens,  thorace  transverso  lateribus  paulo  rotundatis  crenulatis,  basi  media 
marginata,  utrinque  impressa,  elytris  stria  suturali  parum  profunda.    Long.  *08. 


LAKI  BOFBBIOK. 


Mtcetophaon  Fair. 

Tripstllds  Latr, 

didesmns  [361. 

Mycetophagia  did.  Sag,  J.  Ac.  S, 
Dermkstes  Lin. 

munnia Lia, Er.  Itu.  Otrm.S,ii9. 
Btbbhqs  Linne. 


cjclopbonis  Kb.N.  Z.  117. 

jHcipee  ffft.  iV.  Z.  116. 

VKiMFabr.El.l,10a. 

"eximim. 

"  tenelEktus. 
Stncaltpta  Dillwgn. 

"  echinata. 
Flattboua  Leaeh, 

depreBsum  Er.  Jahr,  111. 
HiSTER  Lin. 

ahhTCiiAtaa  Fabr.  EL  1,B9. 

depuntor  £>igr.  J.  Ae.  b,  33. 


Payt  31. 
flnbrotmidui  Say.  J.  Ac  i,  It. 
Fabomalub  Er. 

bistriatna  Er.  Jahr. 
Sapbincs  Leach. 
pensylvEkniciu  Er.  ]84. 
assipulisSr.  184. 
distingneDdns. 
proximns. 
manctu. 

Hitltr  m.  Sag.  J.  Ae.  IS,  41. 
frateniiu  Lee.  B.  J.  5,  77. 
Hwier  f.  Say.  J.  Ae.  6, 40. 
Flattcebcb  Latr. 
"depressus. 
quercus  SchOn. 
PI.  teewiden*  Say.  J.  Ae.  8, 249. 
Zuconui  qnerc.  W^>er  Obt.  1, 86. 
Geotrufes  Latr. 
mi&rophagus  Say.  J.  Ae.  3, 811. 


"  B.  unericanui. — Obloi^o-OTBtiu,  uitica  tcutiu,  oodtpxiu,  nigsr  dau«  bnritM 
tOMa-pabcseeiu,  thonee  ui^  oineieiHiue  Tuicgiti,  clftru  •utun  Tittiiqus  4  nigiti, 
gattii  albii  inCemiptii,  qnes  iiHitiam  tranivcnmn  uilioe  dentatam,  poitica  Utnibiu 
obUqnii,  madio  teete  tranutum,  (oimuit ;  ^ttiaque  noanuUIs  alili  renai  ajdnm  ob- 
liqae  tetionuio  poiitu ;  tenuitei  atriatii.  Long.  -4,  Twice  the  vie  al  B.  c;clophonu ; 
found  from  Niagan  to  Lake  Supciiai. 

t'  B.  eiimiui. — ObloDgu*  lutice  wintai,  Uteriboi  pRralleloa,  niger  fiucD.pnbeaMDi, 
nigro  fliToque  TBiiegitui ;  thnnce  nigro,  cinereo  flaraque  T^egalo,  eljtri*  atcUti*, 
mlura  Tittiaqae  4  Digrii,  Ub  guttia  inteimptU,  Uneam  ante  medium  tnnavenam  dm- 
tatam,  Ggnram  ■emidrculaiem  antico  deotatam,  linsamque  venua  maiginem  antra'. 
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Afhodixts  HL  cmtos  Hd.  I  1 105. 

"  hyperboretifl.  Oxyomus  Latr. 

omisBiM.  [nee  Say.       strigatos. 

concavus  Hd.  J.  Ae.  Al  &  1, 108,  Aph,  strigatus  Say.  J.  Ac.  8,  212. 

pinguis  Hd.  L  c.  108.  Rhtsssmus  Mtds. 

"  angalaris.  **  cribrosus. 

"consentanens.  iBoiALiA  Encyd. 

4-tabercuUttia  JVi^.  "lacustris. 

*i  A.  hyperborenf . — Oblongof  mfo-picens  nitidas,  oapite  nigro,  thorace  Uteribuf 
pnnctato,  disco  leeTissimo,  angulis  posticU  obtiuis  rotundatU,  basi  vix  margfinata 
Qtrinque  obliqua,  nigro  lateribus  obsolete  rufis,  elytris  crenato-striatis,  interstitiis  fere 
planis,  IsTissimis.  Long.  *3.  Pic.  The  cl]rpeus  is  smooth,  with  only  a  few  points  at 
the  side,  the  margin  reflexed,  and  slightly  emarginate.  Belongs  to  Erichson's  di- 
Tision  D,  as  well  as  the  three  following  species.  It  is  rery  similar  to  A.  omissta,  but  dis- 
tingnished  (apart  from  color)  by  the  smooth  clypeos  and  impnnctured  elytra.  I  hare 
changed  the  name  of  the  next  species,  as  it  cannot  be  Mr.  Say's  A.  concams :  that  author 
makes  no  mention  of  the  large  scutellum,  which  he  would  not  have  failed  to  observe  in 
comparison  with  other  species.  I  know  not  how  Mr.  Haldeman  omitted  this  character 
which  would  serre  at  once  to  distinguish  the  species  in  question,  and  A.  pinguis  from  all 
the  other  American  species  seen  by  him. 

"  A.  angularis.— Oblongus  niger  nitidus  supra  undique  sparse  subtiliter  punctulatus, 
thorace  lateribus  rotundato,  angulis  posticis  obtusis  non  rotundatis,  basi  vix  marginata, 
utrinque  oblique  Tix  sinuata,  lateribus  punctatis,  disco  parce  punctate,  elytris  profundius 
erenato-striatis.    Long.  *26.    Pic.  Variat  elytris  piceis,  pedibus  rufo-piceis. 

Agrees  with  A.  pinguis  in  being  covered  with  a  fine  punctuation ;  the  clypcus  is  more 
broadly  emarginate,  and  the  posterior  angles  of  the  thorax  not  at  all  rounded ;  the  basal 
margin  of  the  thorax  is  interrupted  and  indistinct.  The  $  has  the  thorax  a  little 
wider  than  the  elytra.    Belongs  also  to  Erichson's  division  D. 

"  A.  consentaneus.— Elongatus,  rufo-testaceus,  eljrtris  pallidioribus,  capito  thora- 
ceque  subtiliter  sat  dense  pilnctatis,  hoc  lateribus  parum  rotundato  angulis  posticis  oV- 
tusis  valde  rotundatis,  basi  tenuiter  marginata,  elytris  thorace  non  latioribus  proAinde 
erenato-striatis.    Long.  -2. 

Clypeus  margined,  scarcely  emarginate,  frontal  suture  straight :  the  punctures  of  the 
thorax  are  intermixed  with  a  few  very  minute  points.  Belongs  to  division  E,  of  Erich- 
son. 

^  B.  cribrosus. — Piceus,  opacus,  thorace  lateribus  rectis,  angulis  posticis  late  emar- 
ginatis,  basi  vix  rotundata,  grosse  confertim  cribrato,  canaliculate,  elytris  antice  suban- 
gustatis,  basi  emarginatis,  acute  10-costatis,  sulds  uniseriatim  leviter  punctatis.  Long. 
•16. 

Head  convex,  punctured,  clypeus  scarcely  margined,  oblique  each  side.  I  should 
refer  this  species  to  Euparia,  were  not  the  posterior  tibise  destitute  of  the  rows  of  bris- 
tles, and  the  external  spur  which  distinguish  that  genus  ;  they  have  two  scarcely  dlii- 
cemible  rudiments  of  teeth  on  the  outer  edge.  The  podex  is  entirely  concealed  by  the 
elytra. 

**  M.  lacustris. — Oblonga,  convexa,  postice  subdilatata,  nigra  nitida,  thorace  trans- 
verso,  antice  angustato,  basi  marginata,  utrinque  oblique  subsinuata,  angulis  postidf 
rotundatis,  lateribus  marginatis,  anticeque  impressis,  sat  dense  grossius  punctate, 
elytris  valde  erenato-striatis,  interstitiis  convexis  Isvibus.    Long.  *18. 

Head  convex,  rough  anteriorly  with  elevated  granules,  clypeus  finely  margined,  widely 
emarginate.    There  are  also  two  species  found  on  the  Atlantic  eoast. 


LAKB  SnPEBIOR. 


Lacknostebka  Ht^. 
'  "qaercina. 

Md.  funr.  Kn.  N.  BttL  74. 


Serica  iTLeay. 
Teapertinft  IkJ.  Col. 


DiCHKLONTCRA  Bar.  Kh. 
liexagoiM. 

Meloi.  her.  Gtrm.  Int.  JVov.  1S4. 
elong&ta  Hdrrit. 

Melolontha  Oongata  F.ELt,  174. 
Tireaceni  Kb.  N.Z.ltli. 
tcBtsceA  £6.  N.  Z.  180. 
Barkii  Kb.  N.  Z.  184. 


Jtfet  DUpfrfino  &[y. /.  j4c.  3,  !44.  Osuoderha  Z«p«U. 

■  trutis.  Bcabnim.  Gory  ff  P.  Cet.  t<A.  ^,jig. !. 

DmoTAXiS  f  trfiy.  S  GymnodutfootatuMKh.N.ZAAO. 

triitu  Kh.  N.  Z.  180.  9 ru^MM  £6.  H.  Z.  110. 

**  L.  queroina. — Cutanaa  nitida,  anpra  glabra,  antonnij  psdibuqna  to»tae«ii|  thoiaM 
minoB  labtQitar  pnnctato,  aatice  augiutata,  Uteiibui  parum  dilatatii,  aDgDlii  potticiil 
TMtis,  bait  Dwdia  late  roiuui  eitcnu,  aljtri*  abaoleta  3-cDiUtii  ut  denie  punotatta 
lugodaqaB,  lunbone  hninnall  minu  elenta,  ugulo  mtiinli  abtiuo,  pjgidio  paiM 
puDctato.    Long.  -93. 

i  anteiuktram  clava  parta  nliqna  loD|tioTS.  corpoia  crlindiioa. 

9  anteimanun  ctaia  breri,  corpora  poitic«  IsTiter  dilaUto. 

Tbia  ii  one  of  a  group  of  tctj  cloaely  allied  ipe cisi,  wbich  I  tiaT*  ^nded  acwrdlng 
to  tha  form  and  punctuation  of  the  tboiax,  and  tbe  form  of  the  autural  angle  of  the 
eljtTE.    It  ii  the  common  ipedet  eTerywhscs,  and  ii  probably  HeL  querdna  BLnock. 

"  L.  uuia. — NigT<i.caitanea  nitida,  lapra  glabra,  antennii  pedibiuqne  rafo-tesluiaia, 
thorace  ut  dnue  diatiactiui  pnnetato,  antice  angiutato,  lataribu*  panun  dilatatli, 
anguli*  poatici*  mtia,  baii  madia  late  mioiu  axtenaa,  elytria  lerlter  3-coatatii  diitinct- 
loa  aat  denie  panctaUi,  nmbona  humerali  pnimiiinlo,  angulo  inturali  obtoao,  pfgidio 
pane  pnnetato,  baai  langitadinaliter  mgaio.    Long.  -92. 

S  Corpare  poitiee  modice  dilatato.  More  dilated  behind  tlun  the  preceding,  with 
laigei  panctures  on  the  thorax  and  elytim. 

M  L.  conuniiUg.-Foatice  nondilatata,  eaatanea,  nitida  inpraglabn,  antennij  pedlbuqno 
teataeeii  thonce  lubtUiiu  parce  puaotato,  antice  inguatalo.  Utaribna  modlee  dilatatii, 
angulii  poitidi  leetii,  baai  media  late  externa,  elftrit  denea  •nbtiliter  pnnctatii  n^oa- 
liqne,  angulo  mturali  Talde  obtiuc,  pjgjdia  pares  pnnetato,  baaimbniguloio.  Long.  -93. 

j  Clara  antannaium  parte  reliqua  tIk  longiore. 
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DiCERCA  Esck. 

diTaricata. 

Stenuris  divancata  Kb,  N,  Z,  164. 

Buprestis  dw,  f  Say.  J,  Ac.  8,  168. 

Dicerca  dubia  Mels.  P.  Ac.  2, 142. 
anrichalcea  Mels.  P.  Ac.  2, 142. 

parumpuneUUa  Mels.  ibid. 
tenebrosa. 

Stenurit  teneb.  Kb.  N.  Z.  155. 
lacustrifl. 
lugubris. 
bifoveata. 
Ancylocheira  Esch. 
lineata  X>«;.  CcU. 

BupresHs  lineata  Fabr.  El.  2, 192. 
Nuttalli. 

constdaris  Dej.  CaL 

Anoplis  NuttaUi  Kb.  N.  Z.  152. 
maculiventris. 

Bup.  maculiv.  Say.  Exp.  2. 

Bup.  S-notata  Lap.  Bup,  pi.  82. 

Anoplis  rusticorum  Kb.  N.  Z.  151. 
striata  De/.  CaL 

Bup.  striata  Fabr.  El  2, 192. 
pHi&NOPS  Esck. 
aasimilifl. 
'  longipes. 

Bup.  longipes  Say.  J.  Ac.  8, 164. 
Chrysobothru  Esch. 
dentipes. 

Buprestis  den.  Germ.  Ins.  Nov.  88. 
femorata  Dej.  Cat. 

Bup.  femorata  F.  El  2,  208. 
tcabripennis  Lap.  Bup.  pi.  9,  Jig.  71. 

Odoniomus  trinervia  Kb.  N.  Z.  157. 
AoRiLUS  Meg. 
lacustris. 
advena. 
Fornax  Lap. 
^retuB. 


Cratonychus  Dej. 

poncticollls. 

recticoUis. 

decamanns  Er.  Germ.  Z.  8, 104. 

commanifl  Er.  ibid.  8, 102. 
Adelocera  Latr. 

•  brevicornis.     • 
LiMONius  Esch. 

confusus  Df/.  Cat. 

querciDUS  Dej.  Cat. 

Elater  quer.  Say.  An.  Lye.  1,  262. 
Campylus  Fisch. 

denticomis  Kb.  N.  Z.  145. 
Jlavinasus  Mels.  P.Ac.  2,  219. 

productuB  ?  Rand.  B.  J.  2, 8. 
Cardiophorus  Esch. 

vagus. 
Cryptohypnus  Esch. 

msigois. 

silaceipes  Germ.  Z.  5, 189. 

lacostris. 

tumescens. 

simplex. 

misellus. 

dorsalis  Germ.  5,  147. 

renifer. 
Ampedus  Meg. 

lugubris  Germ.  5, 1 65. 

semicinctus. 
El  semicinctus  Rand.  B.  /.^,  10. 

apicalis. 

El.  apicatus  Say.  Am.  Tr.  4. 
Amp.  melanopygus  Germ.  5,  161. 

phoenicopteros  (rerm.  5, 161. 

luctuosus. 

ferripes. 

sparsos. 

lutosus. 
pRiSTiLOPHUS  Latr. 

fusiformis. 


s  Kirby  giret  this  as  identical  with  the  European  P.  appendieulata :  the  characters 
in  this  group  are  rather  obscure,  and  I  prefer  continuing  it  as  distinct  until  I  have  an 
opportunity  for  comparison. 

>  This  species  is  Tery  near  to  A.  conspersa,  ((Hrm.  Zeit.  2,267.) 


LAKB  flUPBEIOB. 


CORTMBITES  Xdtr. 

auchongo. 

Ctenktrus  Kendedli  Kb.N.  Z.  149. 

Eiater  anehorago  Rand.  B.J.i,S. 
reepIeodeoB  Germ.  Z.  4,  60. 

Ludiut   rap.   Etch.    Tion,  Arek. 
S,  34. 

Eiater  araritu  Rand.  B.  J.  2,  7. 
erUndrironnis  Germ.  4, 64. 
'miriGciu. 
OiACAMTQCS  Latr. 
medianiu  Germ.  4,  71. 
tubroetallictu  Gtrm.  4, 7!. 
cneolus. 
bicincttu. 

Lvdiui  bic.  DeJ.  OaL 


El.  cuTwhu  Say. 

Liidiua  propola  Dej.  Cat 
appropinquans. 

EtatcT  appro.  Rand.  B.  J.  S,  5, 

El.  ariptnnu  Kb.  N.  Z.  160. 
■plendens  Zkg.  P.  Ac.  3,41. 
fnrcifbr. 
triandulatus. 

Eiater  Z-and.  Rand.B.J.  2, 18. 
■pinoraE. 
dubiuB. 
mtnrellui. 
DoLOPiuB  Meg. 
fucosos. 


umbnticTu  DeJ.  CaL 

pauperatm  Dej.  CaL 

filiTomus. 

paleher. 

oberalns. 
CrpHON  Fabr. 

obscun  Gudrin.  Man.  A. 

vsriabillB  Guirin.  0>, 
Ptractomena  Dej. 

borealis. 

Lav^yrUhoT.Rand.  B.J.%19. 

falB&. 
pTaoLAUPis  Dej. 

tEdifer. 
Elltchnla  Dej. 

neglects  Dej. 

corn^  Dej. 

Lamp,  eorrufca  Fabr.  El.  S,  lOO. 

UcugtriB. 
C^NiA  A'tn. 

dimidiaia  Ue.  J.  Ae.  N.  S.  1, 76. 

CELETCa  Nm. 

mjibtcins  Lee.A.  77. 

tabida  Lec.a>. 
Ehob  Nm. 

coccinatuB  Lee.  1. 1.  77. 

modestns  Lee.  80. 

ngef  Lee.  80. 

■ociaa  Lee.  81. 
PouABBUs  Finch. 
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'ragosulns.  Telephobus  Gtof. 

'  ponctatus.  biiineatas. 

'  marginelliis.  CarUharis  bUin,  Say.  J,  Ac.  8, 188. 

IsTicollis.  Cartuii  Kh.  N.  Z.  247. 

Malthacus  Icbvu  Kb.  N.  Z.  248.  ^  nigrita. 

'paberulvs.  scituia. 

'^  cartas.  Cantharis  sc.  Say.  J.  Ac.  5, 169. 

The  feet  are  either  yellow  or  fuscous,  the  2^^  and  3>^  joints  df  antenna  equal,  and 
each  }  the  length  of  the  i^ ;  claws  with  a  large  tooth. 

*  P.  rugosulus.  —Niger  tenuiter  pubescens,  capite  antice  flaTo,  (djpeo  apice  ftisco) 
postice  dense  punctato,  thorace  subtransTerso,  apice  angustato,  basi  truncato,  antiee 
transversim  impresso,  canaliculato,  punetato,  lateribus  flans ;  elytris  dense  SQabris, 
lineolis  3  obsoletis ;  coxis,  antennarum  articulo  l'"^,  palporum  basi  pedibusque  antitif 
flayis.    Long.  '32. 

The  3>^  joint  of  the  antenns  is  longer  than  the  2p^^  but  shorter  than  the  4^.  The 
anterior  thighs  are  conunonly  dusky  beneath,  sometimes  all  the  feet  are  black :  the  dawi 
are  bifid. 

'  P.  ponetatos.  — Niger  densius  cinereo-pubescens,  capite  antice  obscure  rufo,  pos- 
tiee  dense  ponctato,  thorace  quadrato,  lateribus  rersus  basin  sinuatis,  angulis  postioii 
prominulis,  mfD,  dense  punctate,  disco  utrinque  pone  medium  elerato,  elytris  minute 
icabris,  lateribus  margine  antice  pallido.    Long.  *28. 

The  2nA  joint  of  the  antenns  is  |  the  length  of  the  S^^,  which  it  equal  to  the  4?^  ; 
the  palpi  are  longer  than  in  the  preceding :  claws  with  a  broad  tooth. 

9  P.  margineUus.  —  Niger,  cinereo-pubescens,  mandibulis,  antennarum  articulis  2, 
palpisque  testaceis,  capite  postice  dense  punctato,  thorace  quadrato,  lateribus  fere  reo- 
tis  anguste  testaceis  angulis  posticis  prominulis,  minus  dense  punctato,  disco  utrinque 
modioe  elerato,  elytris,  subtiliter  scabris,  sutura  margineque  tenui  pallidis.  Long.  *31. 
Like  the  last  in  form  ;  the  palpi  are  shorter  and  more  dilated,  the  thorax  less  pune- 
tnred,  the  3^  joint  of  the  antenns  is  but  little  longer  than  the  2nd. 

*  P.  pubenilus.—* Ater,  undique  subtiliter  cinereo-pubescens,  thorace  quadrato,  angnHa 
posticis  prominulis,  late  canaliculato,  disco  subtiliter  alutaceo  utrinque  pone  medium 
elerato,  Isvique,  elytris  subtilissime  scabris,  pedibus  antennisque  fuscis  basi  t^ta^t, 
his  articulis  equalibus.    Long.  *2o. 

Like  UevicoUiSf  but  the  thorax  is  pubescent.  The  palpi  are  filiform,  claws  with  a  broad 
tooth. 

^^  P.  curtus.  —  Latiusculus  niger  subtiliter  pubescens,  thorace  brerissimo,  utrinque 
troncato,  lateribus  obliquis  rectis,  Isevi,  Isete  flavo  apice  nigra ;  elytris  subtilissime  puno- 
tatis,  abdominis  segmento  singulo  testaceo-marginato,  antennarum  basi  mandibuUsque 
testaceis.    Long.  *17. 

The  eyea  are  scarcely  prominent,  tiie  3^^  and  4^  joints  of  the  antenns  are  equals 
eaeh  behig  twice  the  length  of  the  2Bd  ;  claws  dilated  at  the  base. 

>>  T.  nigrita.— Niger,  undique  cinereo-pubescens,  thorace  subquadrato,  latitudine 
■eaqui  breriore,  antice  yix  angustato,  undique  marginato,  angulis  posticis  vix  rotunda- 
tis,  disco  Isvi,  utrinque  pone  medium  modice  eleyato,  elytris  distinctius  punctatia, 
margine  antice  testaceo.    Long.  '22. 

The  8"*  and4<i>  joints  of  the  antenns  are  equal,  each  twice  as  long  as  the  2>d; 
elaws  with  a  tooth :  palpi  moderately  dilated.  Varies  with  the  mouth,  base  of  an- 
tenns, margin  of  thorax  and  anterior  feet  testaceous. 


LAU  8C7SBI0R. 


nignpeps. 
SiLis  Meg. 

"  diffitilU. 
Halthincs  LalT. 

niger. 
CoLLOre  Er. 

tricolor  Er.  Monog,61. 
Malaehha  trie.  Sag.  J.  Ae.  S, 
Clkritb  Fair.  KUig. 
nndatulai  Sai/.  B.  J.  1,  163. 
nubiliu  Kl.  Mon.  CI.  386. 

Thanatinuu  abdominalii  Kb.  2 
tboncicus  (H.  4,  18,^1.2,  33. 


Htsnocera  Nm. 

diffirilii  Lee.  An.  ^/e,  S,  S7. 
Xvi-cTtNua  LatT. 

fticattu  Dtj.  Cat. 
DoBCATOHA  Fabr. 

ocellAtum  Say  Exp.  S,  ST8. 
A:40Biuu  Fabr. 

Ibveslnm  Kb.  N.  Z.  190. 

emos  Me2«.  P.  Ae.  3,  309. 
OcBiNA  Zie^. 

nigra  MOt.  P.  Ae.  S,  808. 
Anthigcb  Fd&r. 

4-guttatuB  /ToU.  P.  Ac.  1,  304. 

"  terminalu. 


'' Kabricep*. 


'*  T.  nij^cepi.  —  Pallidtu,  ipan«  loDglni  dnBreo-pabcaenu,  etpita  paatiec  nigro, 
tharmo  lutitudinerix  brcTiore,  mbqnidnto,  nurgine  undique  slenUi,dlHomodiceetB- 
nto,  media  Ute  imprvuo,  eljrtrli  diituuitiiu  poneutii,  medio  Icritei  infowati*.  Long. 
■17. 

The  3^  and  V^  joinU  at  tha  inloinai  ire  equal,  aach  baiag  on*  Ihiid  loQfar  tlun 
V^ ;  palpi  a  little  dilated,  poatpectoe  faeecme ;  clawt  biHd. 

!■  B.  langicomit. — Nigra,  ipuie  pubeeeena,  thorace  Utitadine  triplo  breriora,  lata 
flaTD,margine  antice  poiticeqae  nigro  elerata,  BngnlU  poeticii  aonte  ineitie,  lari ;  aly- 
tile  minui  eubtilitei  pQDCtitli  mandibnlia  flaiii.     Lang.  -3. 

The  antennc  are  irrj  long ;  the  2iid  joint  rery  ehort  and  the  if*  eqaal  to  tha  4^ ; 
the  lateral  meigin  of  thoiax  ii  Ter;  naiioir. 

«  S.  difflcilie.  —  Nigra,  (UDereu-pnbeeiMna,  thonee  latittidiiM  triple  breriora,  aatiei 
anguatata,  iKte  rnfa,  margine  nigro,  entice  poetieeqne  elerato,  anguHe  poetleiB  aente 
indiis,  Tix  lubtiliaime  puaetalato,  elf  trie  punetatii,  mandibnlia  flaria.    Long.  ■!. 

Lake  Saperior  and  Sta.  Fe,  CDOie  deneely  pubeeeent  than  the  toimer,  with  broad 
lateral  maigin  to  the  thorax ;  the  antenoB  longer  than  the  body,  3^jtdnt  hardly  eqaal 
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"  granularis.  Mobdella  Fdbr. 

'•pallens.  atrata  Mels.  P.  Ac,  2,  818. 

ScHizoTUs  Nm.  biguttula. 

cervicalis  Am.  EnL  Mag.  5,  874.  **  pectoralis. 

PoooNOCEBUs  Fisch.  "  Anabpis  Latr. 

concolor  Nm.  L  c.  5, 376.  nigra.                                       [1,  99. 

Pedilus  Fitch.  HaUomentu  nig.  Hd.  J.  Ac.  N.  S. 

CoRPOTRA  Say.  B.  J.  1, 189.  ventralis  MeU.  P.  Ac.  2,  812. 

Ingubris.  "filiformis. 

imus  Nm.  I.  c.  375.  flayipennis  lid.  L  1. 100. 
ArUhiciU  lug.  Say.  J.  Ac.  5, 246. 

4 

Yariat ;  a  elytrorum  basi  rufescente ;  0  antennis  pedibus  elytrisque  tettadeis,  hoo  fas- 
cia lata  ad  medium  fusca ;  capite  thoraceque  fascia :  y  capite  thoraceque  teataceit,  elj- 
tris  fascia  indistincta. 

A  Tery  rariable  species,  distinguished  from  the  preceding  only  hy  its  scabroiu  head 
and  thorax  and  longer  pubescence.  The  varieties  did  not  occur  mixed  together ;  the 
type  and  a  were  Tcry  abundant  near  Pt.  Porphyry :  0  and  r  are  found  along  the  en- 
tire coast  of  the  lake. 

^8  A.  granularis.  —  Subelongatus,  conTexus,  niger  breriter  albo-pubescens  r  capite 
thoraceque  dense  minus  subtiliter  granulosis,  illo  basi  subemarginato,  anguUs  acutis, 
linea  longitudinal!  tenui  hstri ;  hoc  capite  non  angustiore,  latitudine  breviore,  oborato 
basi  truncata,  obsolete  marginata ;  elytris  parallelis  dense  minus  subtiliter  punctatis, 
apice  rufescente,  antennis  tibiis  tarsisque  testaceis.    Long.  *13. 

Yariat.  a  capite  thoraceque  fuscis,  elytris  testaceis  fascia  lata  ad  medium  nigra. 

0  testaceus,  elytris  fascia  fusca  indistincta. 

^  A.  pallens.  —  PaUide  testaceus,  convezus,  albido-pubescens,  oculis  nigris,  capite 
triangulari  basi  emarginato,  angulis  acutis,  minus  dense  punctato,  linea  longitudinali 
Uevi,  thorace  capite  non  angustiore,  latitudine  breriore,  oborato,  obsolete  canaliculato, 
sat  dense  ponctato,  elytris  subtilius  punctatis,  apioe  subtruncatis,  abdomine  nigro-fas- 
00.    Long.  *11. 

*^  M.  peetoralis.— Augusta,  nigra  dense  pubeseens,  thorace  latitudine  sesqui  bre- 
▼iore,  lateribus  rectis,  macula  parra  flara  utrinque  versus  apicem,  elytris  postice  paulo 
attenuatis  macula  magna  basali  ad  suturam  fere  extendente,  sutura  margineque  pone 
medium  anguste  flavis,  abdominis  segmento  singulo  flavo-marginato,  antennis  pedibos 
pectoribusque  flavis,  his  macula  magna  utrinque  nigra.    Long.  *13.    Kak&beka. 

*>  I  have  found  it  necessary  to  divide  this  genus,  and  therefore  give  the  characters  of 

my  two  groups. 

ANTHOBATES. 

Tarsi  anteriores  articulo  3^  subcalceato,  emarginato  que ;  4^  minuto  vix  conspicuo. ' 
Ungues  simplices,  basi  dilatati.    Abdomen  oonicum,  stylo  anali  nullo :  coxis  anticis 

permagnis,  conicis,  prostemum  obtegentibus.    This  genus  contains  Anaspis  3-fasciata 

Mels.  P.  Ac.  2,  313,  and  two  other  similarly  colored  species. 

ANASPIS. 

Tarsi  anteriores  articulis  decrescentibus,  4to  perbrevi,  bilobato.  Ungues  basi  late  viz 
dentati.    Abdomen  et  coxe  ut  supra. 

**  A.  filiformis.  —  Linearis,  rufo-testacea,  dense  flavo-pubescens,  thorace  capite  pa- 
rum  latiore,  latitudine  sesqui  breviore,  angulis  postids  rectis,  elytris  subtilissime  trans- 
versim  rugosis,  abdomine  ^co,  antennis  nigzis,  basi  testaceis.    Long.  *1. 


LAEB  SITPERIOB. 


Epic  A  DT  A  Dtj. 

cinerea  Dej.  Cal. 

LyUa  cm.  Fabr.  El.  2, 80. 

'fissilabria. 
SphjKriebtes. 

Cephalook  Sm. 

lept4iTidei  Nm.  EnL  Mag,  S,  ST7. 

v&riami  Hd.  J.  Ac.  N.  S.  1, 9fi. 
DiTTLua  Fitcker. 

ccenileiu  Hd.  ib.  1, 96. 
Abclkba  Dej.  Schmidt. 

poncticotlis  ffcf.  ib.  06. 
Ftiho  Lair. 

nigra  Kb.  N.  Z.  164. 
Helandrta  Fobr. 

*  nuculata, 
Obchebia  £a(r. 

gmcilis  ifeb.  P.  Ac.  S,  57. 


Xtlita  Payk. 

"  bupre»UHdM  Pi;  "^  Eh.  N.Z.  S40. 
Serropalpds  /ml 

nibttriatiu  Hd.  J.  Ae.  N.  S.  1,  08. 

obMletiu  Hd.  L  e.  98. 
ScRAPTiA  Lair. 

biimpresaa  Ifd.  L  e.  tM. 
CiSTELA  Fabr. 

serices  Say.  J-  Ac.  9, 870. 
Flattdema  Lap. 

dypcata  Hd.  J.  Ac.  X  S.  I,  IM. 
"Nkliteb. 

eneoliu. 

tIPIB  F<^. 

cenmboides  Fabr.  EL  >,  084. 

TettOrio  reticu.  Sag.  Exp.  !,  !?>. 
vuiolosiu  Beaw. 
"  Crtuodes. 
diflcicoUis. 


bonti  ■"""■'»  pun  ni&,  Ubta  ipi 


'  Nigra  optoa,  oonfattiMme  nbtilitcT  pnnetita,  breritar  pnbei 


bnTi,  profUnde  < 


.itia 


Veiy  dUfamrt  bom  B.  4lrata  In  the  form  of  the  Ubruni. 

**  S.  Tiietceni. — Elongatui,  nigra,  anpn  obicnn  Timceni,  nllidui,  otplts  thoneeque 
dntie  pnncUtU,  hoc  capita  Don  Ution,  lateribus  rotnadittlB,  bui  angnattto,  aljtrii 
thonM  icaqui  latioiibni,  mbtUitcr  punctaCo-itiiatis.  autura  intentltiliqaa  altemii 
pnnetii  panda  aariatia,  antennia  capita  thotacsqne  longioiibui,  bad  mfo-pieela.  Long. 
-12. 

■*  M.  Bumlata.  —  Faiea,  tiitida,  punctata,  braTiter  ni  conapicae  pnbeacena,  thoraaa 
fan  acmidrculari,  baai  madia  Ute  lobata,  angnlli  poilicia  acntli,  impraanme  magna 
ntrinqna  a  madia  ad  baain  aitendente,  eljtria  hada  lata  ad  medinm  ajdcaqoa  oiua  pedi- 
bna  palpornmqae  baai  taataeao-patlidia.    Long.  -3S. 
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•Priognathus. 

monilicornis. 

Diiylus  mon.  Rand.  B.  I.  2,  22. 
Attelabus  Lin, 

pubeacens  Say.  J.  Ac.  5,  252. 
Arrhrxodes  Slev. 

maxillosus  Sch.  1,  326. 
Cleonus  Sch. 

obliquus. 

LiSTRODERES  Sch. 

humilis  Sch.  2,  284. 
Alophus  Sch. 

subguttatus. 
HYLOBIU8  Germ. 

beros. 

assimilifl  Sch.  2,  345. 

confusiis  Kb.  N.  Z.  196. 
Otioruynchus  Germ. 

subcinctus. 
PissoDES  Gtrm. 

nemorensis  Germ:  Sch.  3,  262. 

afiinis  Rand.  B.  J.  2,  24. 
Grypidius  Sch. 

gibbifer. 
Erirhinus  Sch, 

sparsus. 


Anthonomus  Crtrm. 

signatus  Sch.  7,  221. 
Phttobius  Schmidt, 

inasfjualis. 

Ceutorynehus  inai.  Say.  Cure.  22. 
Orcuestes  Itliger, 

pallicomis  Sch.  8,  505. 
Ceutorhyncus  SchUppeL 

nigrita  Dej. 

nodicoilis  Dej. 
CossoNUS  Fabr. 

platalea  Say.  Cure.  24. 
Rhyxcolus  Creutzer. 

pulvereiis. 
Hylurgus  Latr. 

americanus  Dej.  Cat, 

BOSTRICHUS. 

conformis  Dej.  Cat. 

cum  duobus  alteris. 
Cis  Latr. 

obesus. 

rugosas. 

Triphyllus  rug.  Rand.  B.  J.  2,  26. 
Spondylts  Fabr. 

^  laticeps. 


cati,  articulis  subiequalibus.  Mcntum  quadratum,  latitudine  fere  duplo  brerius,  antioe 
snbrotundatum.  Pedes  tcniies,  tarsi  articulo  1  ™o  longiore.  Approaches  Boros,  but  the 
antennae  are  very  different :  the  clypeus  is  not  prolonged  in  front  of  the  antennae,  and 
the  lateral  margin  bends  downwards  before  reaching  the  eyes. 

C.  discicollis.  —  Elongatus,  piceus,  pnnctatus,  capite  lateribus  parallclis  antice  acuto, 
thorace  capite  plus  scsquilatiorc,  transvcrso  rotundato,  basi  angustato  truncatoque ; 
planinsculo,  ad  latera,  et  in  disco  Icviter  bi-impresso ;  elytris  thorace  non  latioribus 
parallelis,  versus  suturam  indistincte  striatis.    Long.  '62. 

*•  pRTooNATHua.  Corpus  alatum  elongatum.  Caput  elongatum  antice  acutura  ocnlis 
parvis  integerrirais,  clypeo  impresso,  marginato  labro  valde  transvcrso.  Antenna?  longe 
ante  oculos  sita:,  capite  thoraceque  longiores,  articulo  3  ^  Icvitcr  elongato,  3  ultimis 
Bubrotundatis.  Mandibular  apice  incise,  intus  serrato;.  Palpi  maxillares  articulo 
ultimo  leviter  inflato,  truncato.  Mentum  transversum,  antice  truncatum.  Pedes 
tenues,  tarsi  articulo  1  n»o  longiore. 

I  know  not  what  induced  Mr.  Randall  to  class  this  insect  with  the  (Edemeridse,  it  is 
plainly  a  Tenebrionite,  although  the  position  of  the  antennae  with  reference  to  the 
eyes  is  peculiar.     Only  the  last  three  joints  of  the  antenna)  are  moniliform. 

*  S.  laticeps.  —  Niger,  punctatus,  thorace  cordato,  capite  non  latiore,  obsolete  c«r- 
inato,  elytris  costis  3  Tel  4  minus  diatinctia,  antennis  capite  thoraceque  fere  longiori- 
Iras.    Long.  *76. 

16 


2S4 


LASB  BUFERIOB. 


Criocephalits  3fub. 

agrestis  Raid.  Am.  TV.  10,  35. 
Tbtropidh  Kirin/. 

lMjM«a«„  DeJ.  MuU. 
cinnamoptenini  Kb.  If.  Z.  174. 
CALLtDIUM  FoAr. 
dtmidiBtum  Kb.  N.  Z. 

ayluspallialui  Hd.  1. 1. 41. 
proteusXb.  N.  Z.  173. 
oollareKft.  i\'.  Z.  171. 
Clttcs  FoAt, 
specioaus  Say.  Air.  Ent.j4.  53. 
ondiilanis  Say.  ib. 

undalia  Kb.  N.  Z.  1 75.  "  moesto. 

Sayi  Lap.  Clyt. 

E»Kle  Harbor,  Mr.  Hathvon.    Very  limilEriTi  appearance  to  8.  bupreatoidei,  but  the 
foim  or  the  thorax  is  diSereot.    The  posterior  tibiic  are  acareely  dilated  at  the  end. 

'I  C.  gibbului.  —  Niger  pubeicem,  thoraee  oblongo.  modice  eleralo,  confertiuime 
puDctalo,  elytiie  confertim  aubttliter  punctatia,  basi  subRibbosia,  gibberia  miaua  eleTk- 
tU,  ante  medium  rufiB,  lioeis  2  obliquis  nplceque  deTisiua  cincreo-villas 
iitieulo  1™*  taisisque  rufii.     Long.  27. 

Very  dmilar  to  C  Temicoaua,  but  the  tharai  ii  leal  elevated  and  the  elftn  n 
dittiactly  pUDClured  aad  much  leea  gibbous  -,  the  3^^  joint  of  the  antonnai  ia  not  ■ 
•d  with  aapine:  in  the  markinga  there  ia  no  diObcence,  except  th»t  the  ct 


for.  lunulatiu  Kb.  N.  Z.  17S. 

"  gibbulus. 
.^□iLia  Serv. 

"despectui. 
Amniscus  Dej. 

BM:ii]aHald.l.c.4i. 
Lamia  maevla  Sag.  J.  Ac.  5,  S68. 
PoGONOCHERUB  Meg. 

"  penicillBtni. 
TsTRAOfES  Dalm. 

S-moculatiu  Lee.  Hd.  I.  c.  53. 
Sapbbda  Fabr. 


I  oblique 

•*  £.  deapectaa.  —  Niger  dnereo-pub< 
bua  rariegatus,  thoraee  treiuverso  Ixvi 
puTxctonim  nDtato ;  elytris  apice  truncal 
fatciaqae  angulata  pone  medium  nigris.     l^ong.  -41. 

The  antennc  and  posterior  tibiic  arc  annulatcd,  the  TDimer 
longpr  than  the  body:  the  femora  hare  one  ortwoblaek  apoti.   Ilia  found  eyerywhi 
the  9  haa  the  anal  legment  elongate  and  truncate. 


unctis  pluribus  nigro-pubeseenti- 
constricto,  sericque  trasaTcisa, 
nga  sablateiali  versus  medium 

little 
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MasocK AuvB  DeJ.  Kb.  "EvoDiNns. 

Bcutellatos  Hd,  Lc.  51,  mondcola. 

resutor  Kb.  N.  Z.  167.  Leptura  morU.  Rand.  B.  J.  2,  27. 

"mutator.  ^AcmvEOps. 

Rhaoium  Fabr.  discoidea. 

lineatom  Sck.  Syn.  8,  414.  Pachyta  disc.  HcUd.  1. 1.  60. 

"  Aroaleus.  proteus, 

attenuatus.  Leptura  Proteus  Kb.  N.  Z.  186. 

Pachyta  atten.  Hd.  Am.  Tr.  10,  59.  Pachyta  sublineata  Hd.  60. 

*  nitens.  **strigilata. 

'^M.  mutator. — Niger,  pube  clnereo  Tariegatus,  thorace  confertim  rugoso-puncta- 
to,  spinls  horizontalibus  dense  albido-pubescentibus,  icutello  albo,  elytris  dense  punc- 
tatisi  ponctis  antice  elevatU ;  rufo-piceis,  pube  cinereo,  fuscoque  yariegatiB,  antennis 
nigris,  cinereo  annulatis.    Long.  *98. 

This  is  Tery  similar  to  M.  confusor  Kb.  (maculosus  Hd.),  bat  the  thorax,  which  is 
smooth  in  that  species  with  a  few  small  punctures,  is  rugosely  punctured,  and  the 
suture  of  the  elytra  is  slightly  prolonged.    The  S  has  rery  long  black  antennae. 

^  Aboaleus.  Caput  mox  pone  oculos  non  constrictum  ore  attenuato,  palpis  labi- 
alibus  modice  dilatatis.  Antennee  ante  oculos  inserts,  longee  ;  oculi  antice  emarginati, 
postice  truncati.  Tibis  posticsD  apice  truncat®,  calcaribus  terminaliter  sitis.  Thorax 
spinosus.    Elytra  triangularia. 

Bififers  from  Toxotus  cylindricoUis,  &c.,  in  the  form  of  the  eyes,  as  well  as  the  situar 
tion  of  the  terminal  spurs  of  the  tibite.  The  spinous  thorax  gives  an  appearance  like 
Rhagium.    To  this  genus  belongs  the  European  Toxotus  cursor. 

A.  nitens.  —  Minus  elongatus,  nigcr  subtiliter  dense  punctatus  longe  cinereo-pubes- 
cens,  thorace  canaliculato,  antice  angustato,  basi  apiceque  profunde  constricto,  lateri- 
bus  acute  tuberculatis,  elytris  postice  angustatis,  apice  subtruncata,  glabris  punctatis 
luteis,  disco  sa^pius  infuscato ;  antennis  articulo  4^  abbreviato.     Long.  '6.    Pic. 

**  Eyodinus.  Caput  mox  pone  oculos  angustatum,  ore  attenuato ;  palpis  apice 
oblique  truncatis.  Antenna?  ante  oculos  insertse,  longsc  :  oculi  magni  vix  emarginati. 
Thorax  lateribus  acute  tuberculatus.  Mesostemum  angustum,  parallelum,  coxis  mag- 
nis.    Elytra  triangularia,  apice  truncata. 

E.  monticola. — Niger,  fulvo-pubescens,  thorace  canaliculato,  utrinque  constricto, 
elytris  subtilissirae  rugose  punctatis,  flavis,  utrinque  maculis  2  parvis  ante  medium 
transversim  sitis,  alteris  2  majoribus  lateralibus,  apiceque  nigris:  antennis  rufescenti- 
bus,  corpore  vix  brevioribus.     Long.  -4.     On  the  flowers  of  Comus. 

*>  AcM-KOPS.  Caput  mox  pone  oculos  angustatum,  palpis  apice  recte  truncatis. 
Antennae  ante  oculos  inscrta;.  Thorax  apice  constrictus,  vel  tuberculatus,  vel  gibbus, 
Tcl  simplex.    Mesostemum  triangulare. 

A  numerous  group,  which  may  be  divided  into  two  sections. 

A.  Body  thick,  mouth  short. — Pachyta  thoracica  Hd.  some  new  species,  with  the 
European  P.  virginca  and  collaris. 

B.  Body  more  slender,  mouth  elongated :  the  species  cited  above,  with  4-vittata. 

♦*  A.  strigfilata. — Niger,  punctatus,  flavo-pubescens,  capite  clongato,  subrostrato,  tho- 
race convexo  antice  angustato,  tcnuiter  canaliculato,  minus  dense  punctato,  el3^tris 
latiusculis,  postice  non  angustatis,  apice  truncata,  luteis  humeris  apiceque  infuscatis. 
Long.  *28. 


M 


LAKE  BVPEUOK. 


Lepl.  ilrig.  Fayl.  Fn.  Sate.  S,  118. 
Pachyla  itrig.  MuU.  Long.  346. 
Lept.  semimarginatat  Rand.  B.  J. 
2,  30. 

"  ASTHOPHH-AX. 

malachitica. 

Lepiura  mal.  Hd.  I.  c.  S4. 

Stenum  cyaaea  Hd.  P.  Ac.  8, 151. 
Stramgalia  Latr.  Sen.  Huls. 

§St*kuma  Serv. 
nigrclla. 

Lepl.  nigrtUa  Sag.  J.  Ac.  5,  279. 
"plebeja. 

LepUirapl.  Rand.  B.  J.  2,  28. 
cordifem. 

Lepiura  cord.  01.  Jnt.i,  73. 
S-maculata. 

Leptura  6-mac.  Lin.  Kb.  N.  Z.  182. 
lubargentatB. 

Leplara  siAarg.  Kb.  N.  Z.  184. 


Lkptura  Ztn. 

CBiiadeDMa  Fdtrr.  EL  2, 357. 

i  teniikomit  Hd.  I.  c.  64. 

proxliDii  Sag.  J.  Ac.  3,  420. 

chryvwoma  X6.  N.  Z.  182. 

Packgia  nif.  Hd.  I.  c.  60. 
pubera  Sctg.  J.Ac.  5,  279. 
"  tibialis, 
mutatnlis  Nm.  ErU.  Mag. 

luridipeanis  Hd.  I.  e.  63. 
gphrerieollis  Sog.  J.  At.  5, 280. 
DoNACiA  Fahr. 
proxiiiiaij:&.^:  2.  225. 
episcopalia  Loss.  1. 
m^nifica. 
hirticollia  Kh.  N.  Z.  S26. 

radicollk  Lac.  Chry».  1, 108. 
poroucoUts  Lac.  ib.  1, 150. 
fulgent, 
diatincta. 


T1)e  9^  uid  41)1  jointa  of  ths  antenDe  are  equal,  and  a  little  ahoiter  tliui  the  6*. 
Varie*  vith  the  elytn  Aiscoua.  I  hare  diligentl}'  conipRied  this  with  Europeu  tpec- 
imena,  without  findinR  any  difference. 

**  Antbopkilax.  Caput  moi  pone  oculoa  eonitrictum,  palpii  dUatatia,  labialibni 
mnlto  latioiibus.  Anteimie  Il-articulata:,  inter  dcuIoi  inserts:;  oculi  emarginati. 
Thorax  angulia  poiticii  rcctis,  ntrinque  modice  conatricEus,  IsCeribus  aeute  tubeicu- 
latia. 

To  tbii  group  belongs  Pacbyta  4-iniciilata  of  Europe.  Diflera  fVom  Strangalim  and 
Leptura  by  the  dilated  labial  palpi. 

A.  TJridia.  —  Nigra,  capite  thoraeeqae  Tircacentibua,  punctaCis,  einereo-pnbeaceDti- 
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puidlla  Say.  J.  Ac.  5,  29S. 

fulvipes  Lac.  Chrys.  1, 192. 

cuprea  Kb.  N.  Z.  225. 

gracilis. 

aorifer. 

gentilis. 

emarginata  Kb.  N.  Z.  224. 

flaTipes  Kb.  N.  Z.  223. 

jacunda. 

confuaa. 
Orsodacna  Lair. 

tibialis  Kb.  N.  Z.  221. 

testacea. 
Stneta  Esch.  Lac. 

rabicunda  Lac.  Lc.  1, 230. 
•  Taraxis.  ' 

abnonnis. 
Cbyptocephalus  Fdbr. 

4-maculatus  Say.  J,  Ac.  3, 441. 

tridens.  Mels.  P.  Ac.  3, 172. 
Pachybbachys.  DeJ. 

M-nigrum  lid.  J.  Ac.  N.  S.  1, 261. 

abdominalis  Hd.  ibid.  263. 
Hetebaspis  Dej. 

pumilns  Dej.  Cat. 
Pachkephobus  Dej. 


Mbtachboma  Dej\ 

gilnpes  Dej.  CaU 

canella  Dej.  Cat. 

Crypt.  caneUtu  F.  El.  2,  52. 

4-notata. 

Colaspis  ^-not.  Say  J.  Ac.  8,  446. 
NoDA  Dej. 

puQcticollis  Dej.  Cat. 

parvula  Dej. 
FiDiA  Dej. 

lurida  Dej. 
Colaspis  Fabr. 

lineata. 
Phyllodecta  Kb. 

^•vitellinflB  teste  Kb.N.  Z.  216. 
Helodes  Fabr. 

trivittata  Say.  J.  Ac.  5,  298. 
Phytodecta  Kb. 

^  rufipes  teste  Kb.  N.  Z.  213. 
LiKA  Meg. 

discicollis. 

consanguinea. 
Chbysomela  Lin. 

scalaris  Lee.  An.  Lye.  1. 

spinese  Say. 

confinis  Kb.  N.  Z  211. 

elegans  Oliv.  91,  94./^.  92. 


10-notatus. 

Colaspis  lO-not,  Say.  J.  Ac,  8,  445.  Plectboscelis  Chevr. 
Pack,  variegatus  Dej.  Cat.  chalcea  Dej. 

^  TABA.XIS. —  Antennie  basi  distantes,  breriuseuUe  urticulo  1  >bo  majore  crassiore,  3lo 
secundo  ■sesqui  longiore  5  ^^  4  ^  que  paulo  breTioribos,  reliquia  longitudine  crassioribus. 
OouU  exnarginatL  Coxae  antics  parrs  globoso),  approximataB,  prostemo  non  promi- 
nulo.  Abdomen  articulo  5  to  majore  infeme  emarg^nato,  se^entulo  anali  aucto.  Tani 
artioalo  3  ^  lato,  parum  emarginato,  unguibus  late  appendiculatis.  Palpi  apice  acomi- 
nati.  Thorax  elytris  angustior  a  medio  ad  basin  yalde  angustato  constrictoque,  apice 
iterom  leyiter  constricto,  elytris  oylindricis  apice  rotundatis. 

T.  abnonnis.  —  Testacea,  nitida,  grosse  punctata,  thorace  linea  minus  distineta 
Isyi,  elytris  ad  scutellum  et  pone  medium,  cum  yertice,  pectoribusque  rufescentibus. 
Long.  -15.  Pic.  Looks  like  a  minute  Syneta,  but  at  once  distinguished  by  the  abdo- 
men»  tarsi  and  antenns. 

^  I  giye  this  as  identical  with  the  European  on  Kirby's  authority.  I  have  not  been 
able  to  compare  specimens. 

<7  I  have  had  no  opportunity  of  comparing  with  European  specimens. 
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confinis  Dej. 

fi-Dotata  K&.  ii^  2:  230. 

DiBOKTCSA  Chevr. 

S-fuciata  F.  EL  1,  363. 

6-Tittoto. 

tricogpisfb.  JV:Z.231. 

Jbtca  S-vtl.  Say.  J.  Ae.  1, 8S. 

iDcarnata  £?.  A. 

Graptodeba  Chew. 

TenuitBJIf«b.P.  ^c.3, 178. 

cnprea. 

notu/ara  Z)«;.  C^ 

ignitA. 

IS-punctata  oliv. 

AiLignUaIll.ldag.i,U-l. 

maiiScy./.Jc.  4,  93. 

Galleboca  FiAr. 

puUala  Say.  J.  Ac.  6,  302. 

«ui«IeimsX6.iV.Z.219. 

na(on*a™i.B.j:  2,49. 

cribnito  Dej. 

coofuBe-Bignata. 

gelilinariio  F<d>r.  EL  1,  490. 

picta  Jlond.  B.  J.  2,  61. 

-Bagitlari»  GylL  teste  Kb.  219. 

coficinnoto  Jftfa. P.  Jc.  3,  1 77. 

notuUtafafer.Ei.  1,489. 

immaeulata  Fdbr.  EL  1,  357. 

OUrieri  «"&.  M  ^r.  lis. 

FSYLLOBORA  CheilT. 

HiPPODAHiA  Chevr.  Redt. 

20-maculata. 

abbreviate  DeJ.  Cat 

nana  Be).  Cat. 

Coccindlaabb.  Fabr.  E.  1,360. 

Cocc.  20-inoe.  Say.  J.  Ae.  4, 98. 

p&rentberis. 

Brachiacantha  Ckevr. 

Cocdntttapar.  Say.  J.  Ac.  4,  9S. 

bia-5-pustulala  Fabr.  EL  I  884. 

C iTidfM  Kb.  N.  Z.  229. 

ur^tia  F.  ib.  586. 

ft^ignata. 

MT.  minor. 

accinella  6-ag.  Kb.  N.  Z.  230. 

disconotata. 

13-pimct»ta  Dej.Caf. 

consimiliB. 

Cocc.  IS^Minc.  itn.  J>i.  Su.481. 

*  OXYNYCHUfl. 

C  — (tUoJu&iy. /.  ^c.4,  94.' 

moereiu. 

COCCIMELLA  Xtfl. 

SCTMMUa. 

9-1iolata  f  .  £[.  1,  366. 

^candalis. 
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"^bcnstrifl.  Orthopbrus. 

punctam.  flavidus. 

'\)riiatiis.  Ck)RYL0PHU8. 

Ingabris. 


Plate  8ih  represents  twelve  new  species  of  the  Coleaptera,  de- 
scribed  in  the  preceding  Catalogue. 


On  glancing  over  the  catalogue  which  is  just  ended,  the  entomolo- 
gist cannot  fEiil  to  be  struck  with  two  very  reniarkable  characters  dis- 
played bj  the  insect  &una  of  these  northern  regions.  First,  the  entire 
absence  of  all  those  groups  which  are  peculiar  to  the  American 
continent.  Thus,  there  is  no  Dicaelus,  no  Pasimachus  among  the 
Garabica ;  the  Brachelytra  are  represented  only  by  forms  common 
to  both  continents.  Among  the  Buprestidae  is  no  Brachys  ;  in  the 
ScarabaeidsB,  the  American  groups  (except  Dichelonycha)  >are  comr 
pletely  unrepresented ;  in  brief,  there  is  scarcely  a  genus  enumerated 
which  has  not  its  representative  in  the  Old  World.  The  few  new 
genera  which  I  have  ventured  to  establish,  are  not  to  be  regarded  as 
exceptions,  they  are  all  closely  allied  to  European  forms,  and  by  no 
means  members  of  groups  exclusively  American. 

Secondly,  the  deficiency  caused  by  the  disappearance  of  charac- 
teristic forms,  is  obviated  by  a  large  increase  of  the  members  of 
genera  feebly  represented  in  the  more  temperate  regions,  and  also 
by  the  introduction  of  many  genera  heretofore  regarded  as  confin- 
ed to  the  northern  part  of  Europe  and  Asia.  Among  these  latter 
are  many  species  which  can  be  distinguished  from  their  foreign 

**  S.  Uumstris.— Breriter  oyalis,  conyexos,  punctatus,  niger,  mesostemo  lato  fere 
tnincato,  abdominb  laminis  integria,  basi  punctatis,  ad  marginem  segmenti.  \^  fere 
extendentibuB.  Long.  '09.  $  articulo  ultimo  abdominis  profunde  triangulariter  im- 
presBO ;  ban  minus  dense  punctata ;  pedibus  yel  rufis,  yel  piceis,  rufo-marginads. 

9  abdomine  integro,  squaliter  dense  punctato,  antennis  pedibusque  nigris,  postioii 
nonnunquam  rufis. 

**  8.  omatus. — ^EUipticus,  conyexus  dense  subtiliter  punctatus,  niger  elytris  utrinqne 
macula  magna  obliqua  ante  medium,  alteraque  magna  orbiculata  pone  medium  lete 
mfa,  antennarum  basi  tibiis  tarsisque  fusco-rufis,  abdominis  l<ttninia  extrorsum  omnino 
obliteratifl,  mesottemo  lato,  parum  emarginato.    Long.  '08. 
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analogaea  only  by  ^  mott  oarefdl  ezaminatioD.  This  panJleliBn) 
IB  sometimes  most  exact,  rmming  not  merely  dirongh  th«  genera, 
but  even  through  the  respectire  species  of  which  they  are  composed  ; 
thus  of  the  two  speoies  of  Olisthserns,  each  is  moat  closely  related 
to  its  European  analogue,  0,  latic^t  being  amilar  to  0.  megac»- 
pkaliu,  while  0.  nilidat  can  scarcely  be  known  from  0.  tubatriattu. 

While  upon  tlus  subject,  we  may  take  occanon  to  distinguish  the 
different  kinds  of  replacement  erf"  species,  which  are  observed  in  pass- 
ing from  one  loological  district  to  another  more  or  less  distant. 
There  appear  to  be  four  distinct  modifications  by  which  faunss  are 
cbaracterised. 

let.  When  the  same  species, or  organic  forms,  so  similu- as  to  pre- 
sent no  ^preciable  difference,  appear  at  poiote  so  atuated  as  to 
preclude  the  possibility  of  any  intercommunication.  These  are  most 
rare,  and  are  only  observed  when  the  phyncal  circumstances  under 
which  the  species  exists  are  nearly  identical. 

2d.  When  a  species  in  one  district  is  paralleled  by  another  in  a 
different  region  so  closely  allied  that  upon  a  superficnal  glance  tiiey 
would  be  regarded  as  the  same.  These  are  called  anaiogout  ipeeU$  ; 
e.  g.,  the  Olisthsri,  Spondyli,  Bembidia,  Helophori,  ftc,  Ac,  of 
the  preceding  catalogue,  as  compared  with  European  species. 

3d.  Where  several  species  in  one  re^on  are  represented  by 
several  others  of  the  same  genus,  which  perform  a  similar  part  in 
the  economy  of  nature,  without,  however,  displaying  any  farther 
affinity  to  each  other.  These  are  called  equivalent  apeciet;  e.  g., 
moat  of  the  species  of  Cicindela,  Brachinus,  Olytus,  Donacia,  &c.,of 
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riam  of  fionoBis  still  preserved,  but  where  flie  general  srrangement  is 
totally  ffifbreut,  flie  praminent  groups  of  one  continent  being  either 
kMj  represented  (m  ihe  other,  or  else  entirdy  wanting. 

It  does  not  become  ns,  in  the  jHresent  imperfect  state  of  tropical 
ezploraticm,  to  determine  what  gronps  are  pecaliar  to  each  continent ; 
we  csftOMfdysay  that  partacnlar  foims  are  more  abnndant  in  certain 
rej^ons.  For  by  a  strange  fetality,  (at  least  in  CSoleoptera,)  no  sooner 
ia  any  group  admitted  by  a  common  consent  to  be  ezcltunyely  Amer- 
ican, than  suddenly,  as  if  produced  by  the  well-known  jugglery  of 
those  countries,  a  species  starts  up  in  Central  Asia,  or  Africa,  (e.  g., 
Cralerita,  Agra,  Sandalus.)  StiU,  enou^  remains  to  diow  us  that 
the  preyttling  character  of  tropical  fiuma  is  individuality;  the 
production  of  peculkur  forms  within  hmited  rejpons :  while  the  dis- 
tinguishing feature  of  temperate  and  arclic  &ima  is  the  repetition  of 
similar  or  identical  fcMrms  through  extensive  localities. 

On  proceeding  now  to  illustrate  these  deductions  by  special  exam* 
pies  from  the  catalogue  before  us,  it  will  be  seen  that  the  parallelism 
of  sqpeciep  in  temperate  and  frigid  climates  can  be  demonstrated  more 
particul»rly  m  tiie  genera  which  are  more  universidly  diffused  over 
the  earth,  or  in  those  which  are  especially  confined  to  temperate  re- 
gions, than  in  such  as  receive  their  principal  development  within  the 
tropics.  Thus  for  instance,  among  the  great  group  of  Carnivorous 
Coleoptera,  the  terrestial  species,  (although  well  represented  in  cold 
<£mates,)  contain  an  immense  number  of  genera,  each  of  which 
(with  few  exceptions)  seems  to  have  a  particular  locus,  external  to 
wiuch  it  is  feebly  represented.  Accordingly  in  this  group,  the  par- 
adlelism  of  species  is  by  no  means  clear,  and  the  forms  are  rather  to 
be  conmdered  equivalent  than  analogous.  On  the  other  hand, 
among  the  aquatic  Predaceous  Coleoptera,  the  genera  are  but  few, 
Mid  the  tribe  is  more  abundant  in  cold  regions ;  and  in  these  the 
parallelism  is  most  exact,  so  that  there  are  but  few  mentioned  in  the 
preceding  pages,  that  have  not  their  exact  counterparts  in  Europe. 
The  characters  appended  to  the  new  species  will  render  this  suflScient- 
ly  obvious  to  the  student,  while  the  relations  of  those  previously 
described  by  Sarby  and  Aube  have  already  been  dearly  pcnnted  out 
by  those  authors. 

Passing  on  te  the  other  waterbeetles,  the  species  of  Hdophorw 
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aad  OchtbelntiB  will  aSbrd  other  strikbg  ezamplea  of  ttus  ptralleUsm. 
Among  the  Braohelytra  are  nnmeroaB  other  instances,  the  moet  re- 
markable being  the  gemu  OlisthseroB,  already  alladed  to.  Protffl- 
nna  and  Megarthms  also  for  the  first  time  ^ipear  on  this  continent. 
The  Aphodii  with  large  scutellum,  the  Ditylus,  Pytho,  &phserieBt«s, 
and  Spondylns  are  alao  good  illuatrations.  Among  the  Slateridte  are 
numeroiiB  instances,  bat  having  not  yet  submitted  this  gnnip  to  jAa- 
losophical  stady,  I  hare  not  Tontored  to  describe  the  new  species, 
bnt  have  merely  indicated  them  by  names.  For  the  present  there- 
fore, any  remarks  on  the  parallelism  of  the  forms  in  this  group  most 
be  poatponed.  Notwithstanding  this  approximation  to  a  uniform, 
subarctic  standard,  we  still  find  in  these  boreal  regions,  a  prevuling 
character  of  North  American  fauna — the  extreme  paucity  of  Gurcu- 
lionidte.  The  Donacise  too,  although  numerous,  do  not  afford  any 
prominent  parallelism.  The  American  species  ean  only  be  regarded 
as  equivalent  to  the  Eoropean. 

On  concluding  this  short  essay  on  the  geographical  distribution  ot 
Coleoptera  in  the  northern  part  of  our  cimtineut,  I  feel  that  8om« 
cause  must  be  asoigned  for  the  brief  manner  in  which  such  extenaiTa 
materia  has  been  disposed  of.  Enough  has  been  ^ven  to  pcunt  the 
laws  of  distribution,  and  to  show  that  they  accord  most  perfectly  with 
those  derived  from  otiier  branches  of  natural  history,  while  during 
the  yet  imperfect  condition  of  entomological  science  in  this  country, 
a  minute  analysis  of  the  components  of  the  entire  &una  would  be  a 
work  of  immense  labor,  and  would  in  fact  be  rendered  nugatory, 
until  all  the  spedes  are  described,  and  all  the  groups  submitted  to  a 
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since  I  feel  ihat  one  already  coDYersant  with  entomolo^cal  names 
will  find  no  difficulty  in  extending  the  already  long  list  of  parallel 
spedes,  while  to  the  general  reader,  who  desires  only  the  deductions 
of  science,  without  entering  upon  the  tedious  processes  by  which 
they  are  obtained,  a  catalogue  of  mere  technicalities,  which  £ul  to 
convey  a  single  idea  to  his  mind,  will  be  equally  useless  and  uninter- 
esting. 

I  purposed  in  the  present  essay  to  trace,  as  &r  as  possible,  the 
mechanism  of  the  agency  by  which  the  present  distribution  of  species 
has  been  effected,  and  to  reduce  its  most  obvious  results  to  some  fixed 
principles.  Fearful,  however,  lest  my  views  should  be  considered  as 
derived  exclusively  firom  a  consideration  of  insects,  and  their  phe- 
nomena of  distribution,  I  prefer  waiting  until  a  sufficient  familiarity 
with  other  sciences  will  enable  me  to  be  less  partial  in  my  choice  of 
illustrations.  I  do  this  with  the  less  regret  as  I  find  some  of  my 
deductions  are  at  variance  with  many  of  the  most  ancient,  and  most 
firmly  established  prejudices  of  our  nature,  and  before  venturing  any 
assertion,  which  even  in  appearance  deviates  from  ^^  general  impres- 
sions," it  is  at  least  prudent  to  be  supported  by  fiEusts  drawn  from 
more  extended  observation  than  is  furnished  by  one  or  two  limited 
departments  of  knowledge. 

• 

In  the  rapids  at  Niagara  have  been  observed  large  numbers  of 
the  singular  animal  described  by  Dekay  (in  the  Zoology  of  New 
York)  as  a  new  genus  of  Crustacea,  under  the  name  of  Fluvioola 
Herricki.  They  were  attached  to  stones  just  below  the  sur£ftce  of 
the  water,  and  crawled  but  slowly ;  when  seized,  they  endeavor  to 
contract  themselves  into  a  ball. 

These  animals  have  a  marveUous  resemblance  to  the  extinct  group 
of  Trilobites,  sJthough,  as  will  be  seen  in  the  sequel,  they  are  the 
larvae  of  an  insect.  Mr.  Agassiz  informs  me  that  a  sinular  form  has 
long  been  known  to  the  zoolo^sts  of  Continental  Europe  as  Scutel- 
laria amerlandica,  but  I  have  not  been  able  to  find  any  published  ao? 
count  of  it. 

On  turning  over  some  stones  near  the  river  bank,  I  was  agreeably 
surprised  to  find  many  specimens  which  had  left  the  water  for  the 
purpose  of  changing  into  pupss.    The  elliptical  shield  of  the  superior 


Stt* 


■ar&Me,  wfaiofa  pra  iba  Bitimal  its  Crasttoaua  aq^anwee,  wu  fins- 
Ij  wlheraat  to  the  stone  hy  its  oiliated  ma^n,  ud  formed  an  exod- 
Uat  proteelioa  under  whieh  the  later  traoeftHinaiiiHH  eonld  t^« 
place  with  aafis^.  In  &ot,  the  superior  afadeld  being  oaat  off  with 
tbe  Urva  akin,  served  in  plaoe  of  Uie  ooooon  or  neat  oonstracted  by 
many  Urv»,  before  transfomiing. 

I  regret  that  in  the  short  acooont  ^ren  by  me  at  tlie  recent 
neeting  of  naturalists  in  Cambridge,  I  was  indueed  to  speak  of  this 
(Bsoovery,  without  haring  acoesB  at  die  time  to  specimens.  ThoM 
which  I  expected  to  find  at  Boston  had  been  lost,  and  my  form« 
asamination  of  the  papn  collected  by  myself  was  very  dight.  I 
referred  the  uwect  to  Uie  order  of  Neuroptera,  and  I  mvst  here 
return  my  sincere  thanks  to  my  friend  Dr.  Harris,  for  a  hint  towards 
Qitnte  nature. 

Fcff  die  opportamty  of  ezamiiung  some  very  Urge  and  well  deret 
iq>ed  larvae,  I  am  indebted  tomy&iend  I.  G.  Brevoort,  whoprDoored 
<kem  at  Niagara  in  July  of  the  previoos  year. 

The  body  proper  of  the  lame  is  elotigate,  the  head  being  free, 
(L  e.  not  retractile,)  bat  ooncealed  under  the  large  shield,  like  a  pnh 
lengataon  of  the  dorsal  e[«dennis  of  the  protitoraz.  On  each  nde 
are  ux  small,  approximate  ocelli,  anterior  to  which  is  the  antenna, 
a  little  Itmger  than  .the  head,  and  twojointed ;  each  jtnnt  baring  a 
tendency  to  become  divided  at  its  middle,  so  tbat  on  a  superficial 
iaspection  there  would  ^peu-  to  be  four  joints.  These  organs  an 
inserted  at  the  outer  extremity  of  the  clypeo-craaial  suture ;  the 
labrum  is  large,  and  a  little  emarginate  m  the  middle.    The  knrer 
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may  be  retracted,  and  is  ordinarilj  not  visible  in  dead  speciment ; 
exterior  to  these  filaments  on  eacdi  artkmlation  is  a  small  fovea.  Tbe 
articulation  itself  is  prolonged  each  side,  for  a  short  distance  between 
die  laminsd  <^  the  expanded  epidermis,  so  tho  t  the  oatline  of  the  proper 
fleshy  portion  is  serrate.  The  legs  are  slender,  the  tarsus  inarticulate, 
and  furnished  with  a  single  claw. 

The  pupa  is  broadly  oval,  and  depressed.  The  head  is  concealed 
under  a  hood  formed  by  the  prolongation  of  the  epidermis  of  tiie 
prothorax.  This  hood  is  produced  at  the  posterior  angles,  so  diat  it 
becomes  exactly  similar  to  the  thorax  of  a  Lampyris. 

The  fix>nt  between  the  antennae  is  transversely  elevated,  so  tlial 
the  mouth  is  situated  on  its  inferior  surface.  The  antennae  are  three 
times  longer  than  the  head,  and  inside  of  the  pupa  skin  (in  much 
developed  specimens)  are  seen  to  be  serrate,  and  eleven-jointed ;  tiie 
palpi  are  two-thirds  the  length  of  the  antennae,  and  are  somewhat 
dilated  at  the  extremity.  The  labial  palpi  are  very  short.  The 
labrum  is  transversely  cordate.  The  wings  are  bent  under  the  body. 
The  superior  ones  exhibit  the  structure  of  elytra,  and  have  four  slight 
longitudinal  ribs :  the  inferior  are  membranous,  and  show  a  sli^t 
transverse  nervure  near  the  middle.  The  abdomen  is  six-jointed  and 
serrate  at  the  sides,  owing  to  the  angular  prolongation  of  each  joint, 
and  is  entirely  free  from  branchial  appendages.  The  last  joint  is 
rounded.  The  feet  are  slender,  and  not  armed  with  a  claw.  The 
mesopectus  is  deeply  channeled. 

After  the  description  just  given  of  the  pupa,  no  one  will  doubt 
that  the  insect  belongs  to  the  Coleoptera  ;  and  from  the  serrate  out- 
line of  the  abdomen,  one  would  be  inclined  to  refer  it  to  the  groups 
possessing  larvae  like  the  Lampyris,  Lycus,  &c.  The  separation  of 
the  prothorax  and  its  great  development,  as  well  as  the  structure  of 
the  superior  wings,  absolutely  exclude  it  from  the  Neuroptera,  to 
which  I  at  first  referred  it. 

The  peculiar  structure  of  the  head  of  the  pupa,  and  the  great 
length  of  the  palpi,  point  clearly  to  Eurypalpus,  a  curious  genus, 
which  is  placed  by  authors  near  Cyphon,  which,  as  is  well  known,  is 
closely  allied  to  the  Lampyridae.  Eurypalpus  differs  very  much  fVom 
all  the  allied  genera,  in  being  aquatic.  It  is  furnished  with  slender 
legs,  but  the  tarsi  are  long,  especially  the  last  joint,  which  has  two 
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yerj  strong  claws,  (as  in  MacTDnyohna)  to  fit  it  fiv  cfin^ng  to  stones 
in  a  rapid  current.  The  meoopectua  of  Eoiypalpus  is  UkewiK  deeply 
ohauneled.  The  elytra  are  also  fiiniiahed  with  three  or  lour  very 
obtose  elevated  Unes.  As  yet  there  ia  but  a  single  species  of  the 
genus  known.  E.  Lecontei,  (Dej.  Gat.)  I  am  not  aware  &ait  any 
descriplaon  has  been  pnblished  of  it. 

Thus  is  settled  the  history  of  the  transfonnationB  of  an  anomalons 
6ma,  which  has  mnoh  perplexed  natnraliflte  for  many  years.  Its 
history  shows  the  care  widi  which  oar  inrestigalioD  should  he  made, 
when  we  are  upon  unknown  ground.  But  where  the  houK^ogies  of 
the  animal  with  other  aquatic  larra  provided  with  branchia  are  so 
exact,  it  is  a  little  remarkable  that  its  larval  character  should  remain 
BO  long  unnoticed.  The  only  differawie  between  it  imd  an  ordinaiy 
larva  (either  of  Coleoptera  or  Neuroptera)  is  the  prolongation  of 
the  dorsal  epidermis,  to  form  a  shield  under  which  the  true  body  b 
concealed.  Similar  prolongations  are  found  in  nearly  all  orders  of 
insects. 

I  know  not  how  Dr.  Dekay  (ell  into  the  nustake  of  oonsdering 
the  elongate  palpi  aa  a  second  pur  of  antemise  ;  and  sorely  snch  an 
anomalons  form  as  a  Gmstacean  with  stz  Uffg,  and  a  head  leparate 
from  the  thorax,  deserved  a  more  oarefbl  eiaminataon,  before  receiv- 
iog  a  definite  place  in  the  system. 

The  figure  m  the  New  York  Zo6logy,  (as  the  animal  is  very  pecu- 
Gar  in  its  form,)  bears  a  cert^  vague  resemblance  to  what  it  was 
intended  to  represent ;  but  for  all  systematic  purposes,  it  is,  like 
nearly  all  the  plates  in  that  imM  of  dio   Statt;  Survey,  perfectly 


V. 

CATALOGUE  OF  SHELLS,  WITH  DESCRIPTIONS  OP 

NEW  SPECBEa 

BT    DR.  A.   A.   GOULD. 


Helix  albolabris,  Say,    Northern  shore,  Michipicotin. 

^     tridentata,  Say,    Niagara,  Mackinaw. 

^     thyroidus.  Say.    Niagara,  Mackinaw. 

^     altemata.  Say.    Niagara,  Mackinaw. 

"     palliata.  Say.    Niagara. 

*<     monodon,  Rackett.    Niagara,  Mackinaw. 

^     perspectiva.  Say.    Niagara,  Mackinaw. 

"     Btriatella,  Anthony.    Fort  William,  Cape  Grourganne,  N.  E.  of  St.  Ignace. 

"     concava,  Say.    Niagara. 

"     arborea,  Say.    Mackinaw,  Fort  William,  Cape  Gonrganne,  St  Ignace. 

**     electrina,  Gould.    Cape  Gourganne. 

^     chersina,  Say.    Michipicotin,  Cape  Gonrganne. 
*  Yitrina  limpida,  Gould.     Cape  Gonrganne. 
Succinea  ovalis,  Gould.    Fort  William. 

'*        obliqua.  Say.    Niagara,  Northern  Coast. 
^        ayara,  Say.    Niagara. 
Phjsa  heterostropha.  Say.    Black  River,  Pie  Island,  Fort  William. 


>  ViTKiNA  LIMPIDA,  Gould  (  V.  pelluctda,  Say,  in  Long's  Expedition.  II.  258.)  Haring 
made  a  critical  comparison  of  our  Yitrina  with  the  Y.  pellucida  of  Europe,  with  which 
species  it  has  hitherto  been  regarded  as  identical,  I  am  induced  to  believe  that  they  are 
different  species.  The  American  shell  is  more  globose  ;  the  plane  of  the  aperture  is 
more  oblique,  and  the  basal  portion  of  the  lip  sweeps  round  from  the  columella  in  a 
rapidly  curring  arc,  instead  of  stretching  off  almost  horizontally ;  indeed  the  whole 
aperture  is  more  nearly  circular.  These  differences  become  quite  obvious  when  the 
shell  is  greatly  magnified.  The  color  of  the  European  shell  is  always  more  or  less 
green  or  yellow,  whereas  the  American  specimens  are  colorless,  and  decidedly  more 
fragile.  In  size,  they  are  about  one  fourth  smaller  than  the  foreign  ones,  and  have,  at 
least,  half  a  whorl  less  in  the  spire.  It  is  indeed  more  nearly  like  Y.  auhglohota,  Mich, 
which,  however,  has  a  much  more  elevated  spire,  and  its  basal  face  much  more  inflated. 
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'PhjM  vinom,  Qtnild.    Northern  cotist,  Michifncodn. 

"       anciUaria,  Say.    Niagara,  Sault  St  Harie,  Micbipicotiii. 
Idmnea  jugolaris,  Say.    Nprthem  Coast 

"       caperata,  Say.    Niagara,  Black  BJver. 

"      humilis,  Say.    Uichipicotio,  Cape  Gourganne. 

*  "      cataacopium,  Say.     Northern  ahora,  Fort  William. 
"      desidiosa.  Say.     Northern  shore. 

*  »     laneeata,  Gimid.    Kc,  Gourganne. 

■  PsTBi  TiNOSl,  Qould,  T.  tcnni,  ovato-globoat,  b*dift,  apiralitei  minntiuim^  itri- 
atit,  epidcimidc  tenui  induti )  apiri  obtuai,  anb.  4,  oltiino  pemugno  ;  apeitiira  oTBto- 
lunati,  1  longitud.  leits  adequaate,  hipatica;  cotumalti  cecto,  t«aiu.  Long.  |,  Ut 
J  poll.    Proceed.  Boit.  Soc.  Not.  Hut.,  U.,  283,  Dec.  1S4T. 

I  quote  the  abore  deBCription  at  a  ipeciea  fint  brought  from  Lake  Superior  bj  Dr. 
C.  T.  Jackaon,  and  hitherto  found  only  in  the  region  of  that  lake.  Piof.  A.  found  it  on 
the  north  shore,  at  Michipicotin.  It  ii  well  chuucterized  by  iti  inflated  fonn,  delicata 
itructnre,  atriated  luiface,  it*  wine-red  color  ex temally,  and  iCa  liTer-brown  color  within. 
It  laaemblea,  lomewhat,  P.  anciUaria,  which  diffen  in  form  by  haring  ■honldered 
whorla,  and  its  greatest  diameter  behind  the  middle.  Unfortunately,  the  figure  baa 
been  drawn  from  a  rery  small  specimen,  and  does  not  exhibit  the  characters  of  a  fall- 
grown  apecimen.     (See  pi.  7,  Sga.  10  and  11.) 

■  LlMKEJL  oiTABCOFiDM.  There  is  no  alight  difficulty  in  defining  the  Umila  of  allied 
species  in  this  genua.  While  real  specific  characters  are  very  fewvnd  ill  defined,  the 
variadons  of  speciea  are  Tery  numeroua  and  wide  in  their  range  ;  neTcrtheleaa,  by  > 
certain  facioe,  or  by  collecting  large  numbera  at  a  given  locality,  we  are  able  to  pro- 
nounce ahella  whiah  are  Tsry  dillerent  in  their  aspect  to  be  apecifiEally  identical 
These  reinarks  apply  with  special  force  to  the  species  above  named.  Some  of  the 
specimens  are  elongated  and  slender,  while  others  are  short  and  Tentricosej  some  are 
thin  and  ftaglle,  others  dense  and  firm ;  some  are  smooth  or  with  a  dehcately  cor- 
rugated epidermis,  others  are  indrated  and  broken  into  Dumeroua  facets  ;  some  have  a 
Tery  largely  dcTcloped  fold  on  the  pillar,  while  others  present  a  simple  column;  in 
some  the  columella  is  cuired  and  Bexuous,  In  others  it  is  direct ;  some  have  regular 
and  symmetrical  outlines  made  up  of  cylindrical  whorls,  while  othera  have  a  Tery  acuta 
angle  and  a  broad  shoulder  at  die  posterior  part  of  the  body  whorl ;  and  the  color  may 
be  amber,  brownish,  livid  or  cinereous.    There  can  be  little  donbt  that  theae  wida  va- 
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Planorbis  bicarinatus,  Say.    Sault  St  Marie,  Black  Biver. 

'*        parvus,  Say.    Sault  St  Marie. 
Yalvata  tricarinata,  Say,    Black  River. 
Amnicola  grana,  Say.    Fort  William,  Cape  Gourganne. 
Paludina  ponderoAa,  Say.    Niagara. 
Melania  livescens,  Menke.    (niagarenais,  Lea.)    Niagara. 

"       subulata.    Niagara. 
Cjclas  similis,  Say.    Sault  St  Marie. 

"     partumeia  (young)  ?  Say.    Fort  TVilliain. 
*  IMsidium  dubium,  Say.    Fort  WiUiam,  Michipicotiii. 
Unio  radiatus,  Gmel.    Northern  shore. 
Anodonta  Pepiniana,  Lea.    Northern  shore,  Cape  Gourganne. 

The  number  of  bivalve  shells  seems  to  diminish  very  abruptly  at  the  chain  of 
the  great  lakes ;  so  that  of  the  great  number  of  species,  so  profuse  also  in  the 
number  of  individuals,  in  the  States  bordering  on  the  south,  scarcely  ten  spe- 
cies, and  those  not  abundant,  are  found  to  the  north ;  and  all  these  are  meagre 
in  development,  and  of  the  simplest  form  and  cobr. 

obliquif ,  ultimo  }  testae  squante ;  apertura  angostft,  dimidiam  longitudinis  fere  ade- 
quante,  posticd  acuta,  plica  columellari  conspicua,  acuta,  vix  spirali ;  labro  fascia  cat* 
tane&  submarginali  picto.  Long,  f ,  \&t.  },  poll.  Proceed.  Bast.  Soc.  Nat.  HUtory^ 
III.  64.  Oct  1848.    (See  pi.  7,  figs.  8  and  9.) 

A  medium  sized  species,  with  an  elongated,  delicate,  minutely  reticulated  shell,  com- 
posed of  about  six  very  oblique  flattish  whorls,  the  last  of  which  constitutes  three  fourths 
of  the  whole  shell.  The  aperture  is  narrow,  having  a  sharp,  slightly  winding  fold  on 
the  pillar,  and  a  submarginal  brown  stripe  just  within  the  lip. 

Next  to  L.  graciUsy  tliis  is  the  most  delicate  species  we  have.  It  may  be  compared 
with  L.  attenuata  and  L.  reflejca^  from  both  of  which  it  differs  in  the  flatness  of  its 
whorls,  in  its  narrow,  elongated  aperture,  and  in  being  only  half  their  size.  It  is  much 
like  Physa  hypnonim  reversed. 

*  PisiDiUM  DUBIUM.  The  separation  from  Cyclas  of  some  species  under  the  name  of 
Piaidium  being  regarded  as  legitimate,  I  place  this  shell  under  that  genus.  The  shells 
brought  from  Lake  Superior  seem,  however,  to  differ  somewhat  from  specimens  from 
the  Atlantic  region.  They  are  smaller,  more  elevated,  less  sulcated,  and  the  hinge  is 
less  robust.  I  had  designed  to  apply  to  them  the  specific  name  P.  tetieUum^  but  un- 
fortunately the  specimens  were  mislaid  before  I  had  examined  them  with  sufficient 
care  to  give  the  characters  with  the  requisite  precision. 


VI. 


FISHES  OF  LAKE  SUPERIOR  COMPARED  WITH  THOSE  OF 
THE  OTHER  GREAT  CANADIAN  LAKES. 


Besides  the  interest  there  ia  everywhere  in  studying  the  living 
animals  of  a  new  country,  there  is  a  particular  interest  to  a  natur^- 
bt  in  ascertaining  their  peculiar  geographical  distribution,  and  their 
true  affinities  with  those  of  other  countries.  It  is  only  by  following 
such  a  course,  that  we  can  hope  to  arrive  at  any  exact  results  as  to 
their  origin.  In  this  respect  the  freshwater  animals  have  a  peculiar 
intercut,  as  from  the  element  they  inhabit,  they  are  placed  under 
exceptional  circumstances. 

Marine  animals,  as  welt  as  those  inhabiting  dry  land,  seem  to  have 
a  boundless  opportunity  before  them  to  spread  over  large  parts  of  the 
earth's  surface,  and  their  locomotive  powers  would  generally  be  suf- 
ficient to  carry  them  almost  anywhere  ;  but  they  do  not  av^l  them- 
selves of  the  possibility ;  notwithstanding  their  facilities  for  locomo- 
tion.  tlicv  for  the  must  uart  remain  witliin  very  narrow  limita. 
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which  are  often  reduced  to  a  narrow  current  of  water,  and  being  Tar^ 
iher,  for  the  most  part,  prevented  by  structural  peculiarities  from 
passing  from  the  rivers  into  the  ocean,  they  are  confined  within  nar- 
rower limits  than  either  terrestrial  or  marine  types.  Within  these 
linnts  again  they  are  still  farther  restricted  ;  the  shells  and  fishes  of 
tiie  head-waters  of  large  rivers,  for  instance,  being  scarcely  ever  the 
same  as  those  of  their  middle  or  lower  course,  few  species  extending 
all  over  any  freshwater  basin  from  one  extreme  of  its  boundary  to  the 
other ;  thus  forming  at  various  heights  above  the  level  of  the  sea, 
isolated  groups  of  freshwater  animals  in  the  midst  of  those  which  in- 
habit the  dry  land.  These  groups  are  very  similar  in  their  circum- 
scription to  the  islands  and  coral  reefs  of  the  ocean  ;  like  them  they 
are  either  large  or  small,  isolated  and  far  apart,  or  close  together  in 
various  modes  of  association.  In  every  respect  they  form  upon  the 
continents  as  it  were  a  counterpart  of  the  archipelagoes. 

From  their  circumscription,  these  groups  of  lakes  present  at  once 
a  peculiar  feature  in  the  animal  kingdom,  their  inhabitants  being  en- 
tirely unconnected  with  any  of  the  other  living  beings  which  swarm 
around  them.  What,  for  instance,  is  there  apparently  in  common 
between  the  fishes  of  our  lakes  and  rivers,  and  the  quadrupeds  which 
inhabit  their  shores,  or  the  birds  perching  on  the  branches  which 
overshadow  their  waters ;  or  what  connection  is  there  between  the 
few  hermiHike  terrestrial  animals  that  live  upon  the  low  islands  of 
the  Pacific,  and  the  fishes  which  play  among  the  corals,  or  in  the 
sand  and  mud  of  their  shores  ?  And  nevertheless  there  is  but  one 
plan  in  the  creation ;  freshwater  animals  under  similar  latitudes  are 
as  uniform  as  the  corresponding  vegetation,  and  however  isolated  and 
apparently  unconnected  the  tropical  islands  may  seem,  their  inhabi- 
tants agree  in  their  most  important  traits. 

The  best  evidence  that  in  the  plan  of  creation  animals  are  intended 
to  be  located  within  circumscribed  boundaries,  is  farther  derived  from 
their  regular  migrations.  Although  the  Arctic  birds  wander  during 
winter  into  temperate  countries,  and  some  reach  even  the  warmer 
zones ;  although  there  are  many  which,  from  the  colder  temperate 
climates,  extend  quite  into  the  tropics,  there  is  nevertheless  not  one 
of  these  species  which  passes  from  the  northern  to  the  southern  hem- 
isphere ;  not  one  which  d^es  not  return  at  regular  epochs  to  the 
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coontriea  whence  it  came  ftom.  And  the  more  minntely  ve  trace 
this  geographical  distribution,  the  more  we  are  impressed  with  the 
conviction  that  it  must  be  prinudve,  that  is  to  say,  that  ammals  most 
have  orij^nated  where  they  live,  and  have  remained  almost  precisely 
within  the  same  limits  ever  since  they  were  created,  except  in  a  few 
cases,  where,  under  the  influence  of  man,  those  limits  have  been 
extended  over  large  areas.  To  express  this  view  still  more  distuctiy, 
I  should  say  that  the  question  to  be  settled  is,  whether  for  instance 
the  wild  animals  which  live  in  America  ori^nated  in  this  continent, 
or  migrated  into  it  &om  other  parts  of  the  world  ;  whether  the  black 
bear  was  created  in  the  forests  of  New  England  and  the  Northern 
States,  or  whether  it  is  derived  from  some  European  bear,  which  by 
some  means  found  its  way  to  this  contineut,  and  being  under  the 
influence  of  a  new  climate,  produced  a  new  race ;  whether  the  many 
peculiar  birds  of  North  America  which  live  in  forests  composed  of 
trees  different  from  those  which  occur  either  in  Europe  or  A»a, 
whether  these  birds,  which  themselves  are  not  identical  with  those  c^ 
any  other  country,  were  or  were  not  created  where  they  live  ; 
whether  the  snapping  turtle,  the  alligator,  the  rattlesnake,  and  other 
reptiles  which  are  found  only  in  America,  have  become  extinct  in  the 
Old  World  after  migrating  over  the  Atlantic,  to  bo  preserved  in  this 
continent ;  whether  the  fishes  of  the  great  Canadian  lakes  made  their 
appearance  first  in  those  waters,  or  migrated  thither  from  somewhere 
else  ?  These  are  the  questions  which  such  an  inquiry  into  the  geo- 
graphical distribution  of  animals  involves ;  it  b  the  great  question  of 
the  unity  or  plurality  of  creations ;  it  is  not  less  the  question  of  the 
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Petromyzonth)^  (Lamprey-eels.) 

There  are  families  in  all  departments  of  nature,  whose  peculiarities 
call  for  an  investigation  of  their  more  general  relations  rather  than  of 
their  structural  details.  The  Petromyzons  are  in  this  case.  Closely 
allied  together  and  circumscribed  in  a  most  natural  family,  it  is  a  ques- 
tion whether  they  should  be  entirely  separated  from  all  other  fishes 
to  form  a  great  group  by  themselves,  or  whether  they  belong  to  one 
of  those  great  divisions  in  which  the  individual  members  differ  widely 
from  each  other.  In  other  words,  should  the  Petromyzons  stand  by 
themselves  in  a  natural  classification  of  fishes,  as  Prince  Canino  and 
Joh.  MttUer  have  placed  them,  or  shall  we  combine  them  with  skates 
and  sharks,  as  Guvier  has  done  ?  .To  answer  such  a  question,  it  is 
necessary  to  discue;^  beforehand  principles  of  the  utmost  importance 
in  the  study  of  natural  history,  and  above  all  to  settle  the  follow- 
ing difficulty : — ^Is  the  study  of  anatomical  structure  an  absolutely 
safe  guide  in  the  estimation  of  the  relations  of  animals  to  each  other  ? 
Cuvier,  who  made  the  study  of  comparative  anatomy  the  foundation 
of  classification,  carried  out  this  principle  in  a  most  remarkable  man- 
ner, and  improved  the  natural  arrangement  of  ammals  most  sur^ 
prisingly  ;  indeed,  he  made  zoology  truly  a  science  by  it ;  but  with 
a  tact  that  characterizes  genius,  he  limited  the  absolute  consequences 
of  this  law  by  u  true  appreciation  of  the  relative  value  of  characters ; 
introducing  at  the  same  time  with  the  principle  of  classification  ac- 
cording to  the  structure  of  animals,  that  of  subordination  of  charac- 
ters, without  which  the  first  great  principle  might  mislead  us,  instead 
of  helping  to  ascertain  the  true  relations  of  organized  beings.  Now 
it  seems  to  me  as  if  zoologists  and  anatomists  had  of  late  insisted  too 
strictly  upon  the  absolute  differences  which  exist  between  animals, 
instead  of  attempting  to  appreciate  the  relative  value  of  the  differ- 
ences noticed.  Of  course,  as  this  latter  point  rests  almost  within  the 
limits  of  individual  appreciation,  it  is  more  difficult  to  find  the  right 
path  here,  than  in  almost  any  other  department  of  zoological  investi- 
gations ;  but  I  hope  to  be  able  to  introduce  another  great  principle 
of  zoological  classification,  which  shall  afford  a  safe  guide  to  settle 
such  doubts ;  I  mean  the  study  of  embryonic  development. 

Let  me  now  show,  in  the  present  instance,  how  I  consider  it  possible 
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to  be  led  by  anatomical  evidence  considered  in  ita  absolute  results,  to 
combinations  atrictl;  opposed  to  those  which  an  additional  acquaiut- 
ance  with  embryonic  development  might  indicate. 

Guided  by  hia  admirable  natural  feeling  of  affinities,  Curier  placed 
in  one  and  Uie  same  great  division,  sharks,  skates,  and  lamprey-eels. 
Influenced  by  anatomical  investigation,  and  indeed  by  the  most  min- 
ute and  admirable  knowledge  of  their  anatomical  structure,  derived 
from  unparalleled  investigations.  Job.  Miiller  concluded,  on  the  con- 
trary, that  the  Gyclostomata  were  to  be  separated  from  the  other 
cartilaj^oaa  fishes,  and  placed  by  themselves  at  the  other  end  of 
the  class.  Who  is  right  in  this  case  cannot  be  ascert^ed  by  any 
-  farther  anatomical  investigation ;  it  has  thenceforth  become  a  matter 
of  individual  appreciation,  unless  we  introduce  another  principle,  by 
which  we  can  weigh  the  real  value  of  these  remarkable  differences. 
Such  a  principle,  I  think,  we  have  in  the  metamorphosis  of  embryonic 
life.  Indeed,  if  it  can  he  shown,  that  besides  the  differences  which 
e:dst  in  all  fishes  between  their  earliest  forms  and  their  fall-grown 
state,  there  are  pecuharities  in  sharks,  skates,  and  lamprey-eels 
common  to  all  of  them,  from  an  early  period  of  development,  which 
remun  characteristic  throughout  life,  it  must  be  acknowledged  that 
these  families  belong  to  one  and  the  same  great  group,  notwithstand- 
ing their  extreme  differences  in  their  full-grown  condition.  Now, 
such  &cts  exist.  In  the  first  place,  it  is  impossible,  without  disturb- 
ing their  true  affinities,  to  consider  an  extraordinary  development  of 
pectoral  and  vontral  fins  as  a  standard  to  appreciate  fundamental 
relations  between  fishes,  as  in  all  fithes,  without  exceptvm,  they  art 


FISHBS  OF  LAKE  SUPBRIOR.  251 

ronnd  the  tall,  towards  the  abdominal  region.  In  the  sharks  we 
have  distinct  vertical  fins,  as  they  generally  grow  out  of  the  continu- 
ous, embryonic  odd  fin ;  whilst  in  skates  these  fins  disappear  almost 
entirely,  or  are  considerably  reduced.  That  animals  in  their  embry- 
onic condition  are  neither  so  elongated  as  many  of  cylindrical  form  in 
their  full-grown  state,  nor  so  short  as  some  others,  is  ascertained  by 
the  embryology  of  snakes  and  toads.  Thus,  all  the  great  external 
differences  which  exist  between  skates  and  sharks  on  one  side,  and 
Petromyzon  on  the  other,  do  not  show  that  these  animals  do  not 
belong  to  the  same  natural  group,  as  we  have  even  among  the  full- 
grown  ones,  what  we  may  call  transitions  between  the  extreme  forms ; 
for  instance,  sharks  with  more  elongated  body  than  others,  with  more 
extensive  vertical  fins,  even  with  two  dorsals  and  some  without  ven- 
trals.  Again,  the  remarkable  form  of  skates  arises  solely  from  an 
extraordinary  development  of  the  pectorals ;  they  are  nevertheless 
closely  allied  to  sharks,  notwithstanding  the  striking  difference  in  the 
position  of  the  gill-openings. 

As  for  the  anatomical  differences  which  e^st  among  these  fishes, 
and  upon  which  so  much  stress  is  placed  as  to  make  the  want  of  a 
heart,  in  Amphioxus,  the  foundation  for  a  peculiar  class  to  include  that 
single  fish,  let  us  not  forget,  that  there  is  an  epoch  in  embryonic  life, 
when  no  vertebrated  animal  has  yet  a  heart ;  when  the  vertebral 
column  is  a  mere  soft  continuous  cord  ;  when  the  brain  is  scarcely 
subdivided  into  lobes  ;  when  the  head,  as  such,  is  not  yet  distinct 
from  the  trunk  ;  when  the  mouth  is  a  mere  circular  opemng  at  the 
anterior  extremity  of  the  body ;  when  the  gills  are  simple  fissures  on 
the  sides  of  the  head,  or  at  what  is  to  be  a  head,  without  branchio- 
stegal  rays  or  operculum,  or  protecting  covering  of  any  kind. 

Whoever  is  familiar  with  the  anatomy  of  fishes  must  perceive,  after 
these  remarks,  that  the  peculiarities  which  characterize  Petromy- 
zon, have  a  bearing  upon  the  embryonic  condition  of  their  structure 
even  in  their  fuU-grown  state,  and  do  not  by  any  means  mark  a  dif- 
ference between  them  and  the  sharks  and  skates,  any  more  than 
between  them  and.  any  other  family  of  fishes.  On  the  contrary, 
should  it  be  possible,  after  these  statements,  to  show  that  there  aire 
important  characters,  common  to  Petromyzon,  sharks  and  skates, 
notwithstanding   their  extreme   external  differences,  it  should  be 
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acknowledged  tfiat  Gycloetomata  and  PlagioBtomata  are  only  different 
degrees  of  one  and  the  same  great  type.  Xow,  Buoh  char&ctera  we 
have  ;  in  the  Erst  place,  in  the  etnicture  of  the  moutti,  which  differs 
80  widely  from  that  of  the  other  fishes,  and  agrees  ao  closely  in  all 
Plac(Hd3,  as  Muller  himself  haa  shown  in  his  Anatomy  of  Myxinoids. 
Next,  the  teeth  also  agree,  in  being  arranged  in  several  concentric 
series,  and  also  in  their  microscopical  stracture,  aa  well  as  in  their 
mode  of  attachment  to  the  skin  lining  the  jaw,  and  not  to  the  bone 
itself.  We  have  other  hints  of  the  relation  between  Cyclcstomes 
and  Fla^ostomes  in  their  spiracles,  and  also  in  their  numerous  respi- 
ratory apertures,  so  that,  after  due  consideration,  I  come  to  the  con- 
elo^on  tjiat  the  Myxinoids  and  Petrotnyzons,  far  &om  being  the  types 
of  peculiar  subclasses,  are  umply  embryonic  fbnns  of  the  great  type 
to  which  sharks  uid  skates  belong,  bearing  to  these  powerful  ani- 
mals,_in  a  physiolo^cal  point  of  view,  the  same  relation  which  exists 
between  IchtJiyodes  and  the  ttuUess  batrachians. 

Of  Oyclostomata,  two  species  have  been  mentioned  as  occurring  in 
tlie  colder  parts  of  North  America,  both  referred  by  Dr.  Bichardson 
to  the  genus  Petromyzon  proper,  but  of  which  I  have  seen  no  trace 
myself  in  the  great  lake  re^ou,  thou^  I  know  Fetromyzons  to  occur 
below  I^agara  Falls.  However,  I  am  able  to  add  a  new  species  of 
tliis  family  to  the  fauna  of  those  waters,  which  belongs  to  the  genus 
Ammoccetes,  and  was  found  in  Ha  mud  in  Michipicotin  ^ver,  at  the 
landing  place  of  the  Factory,  the  first  specimons  of  which  were  picked 
up  by  the  students  when  dragging  their  canoes  along  the  shore. 
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individual  which  has  served  for  this  description,  the  whole  length 
exceeds  a  little  five  inches. 

The  general  form  of  the  body  is  compressed,  differing  still  in 
that  respect  from  A.  unicolar,  which  is  subcylindrical,  whilst  the 
concohr  is  cylindrical  at  its  anterior,  and  compressed  at  its  posterior 
part.  Oar  species  is,  on  the  contrary,  in  some  manner  ribbon-like, 
and  its  length  goes  on  diminishmg  regularly  from  the  neck  towards 
the  tail,  where  it  ends  in  an  attenuated  and  obtuse  caudal  lobe. 
The  neck  is  prominent,  but  the  skull  is  declivous.  The  upper  lobe 
of  the  mouth,  which  terminates  the  anterior  extremity,  is  concave, 
the  opening  of  the  cavity  which  it  circumscribes  being  turned 
downwards.  The  anterior  margin  of  the  lip  is  concave,  the  lateral 
margins  describe  a  convex  lobe  to  the  angles  of  the  mouth.  The 
lower  lip  is  completely  distinct  from  the  upper,  small  and  fixed  upon 
the  anterior  of  the  lateral  margins  of  the  upper ;  it  is  slightly  con- 
cave about  the  middle  of  its  circumference.  The  convex  lateral 
lobes  are  elliptical.  The  mouth,  placed  in  the  centre  of  the  funnel 
formed  by  the  two  lips,  is  proportional  to  the  size  of  the  fish.  When 
it  is  shut  it  seems  to  be  cleft  vertically,  though  in  reality  it  is  cir- 
cular. The  branched  fringes  which  surround  the  mojith,  are 
especially  developed  on  the  lower  lip  and  at  the  angles  of  the  mouth  ; 
they  lengthen,  but  are  reduced  in  thickness,  on  the  inner  side  of  the 
upper  lip,  tinder  the  form  of  an  isosceles  triangle,  whose  interior 
is  equally  furnished  with  them.  The  opening  of  the  nose  is  situate 
in  a  circular  depression  between  the  anterior  extremity  of  the 
skull  and  the  inner  margin  of  the  upper  lip.  This  depression 
is  continued  upwards,  and  terminates  about  the  middle  of  the  skull. 
The  eyes  are  very  small  and  placed  on  the  sides  of  the  head,  at  the 
height  of  the  angles  of  the  mouth,  in  a  slight  furrow  of  the  face. 
The  branchial  openings  are  subcircular  or  convex  in  front,  truncated 
behind,  and  open  in  a  wrinkled  furrow  half  an  inch  long,  in  form  of  a 
very  elliptical  curved  line.  The  first  branchial  opening  is  at  a  dis- 
tance of  ^  of  an  inch  behind  the  angles  of  the  mouth.  The  anus  opens 
in  a  depression  at  a  distance  of  I  of  an  inch  from  the  extremity  of  the 
caudal  fin ;  it  is  cleft  longitudinally,  and  bordered  by  two  thinned  lips. 
The  anal  fin,  very  low  at  its  origin  immediately  behind  the  anus,  widens 
a  little  as  it  advances  towards  the  caudal,  with  which  it  unites  after 
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having  produced  &  more  marked  lobe.  The  dorsal  fin  is  higher,  bat 
like  the  anal  growB  in  height  towards  the  poaterior  extremit;,  and 
forme  like  it  a  more  dilated  lobe  before  it  amtes  with  the  caadal. 
Ttua  latter  extends  over  an  eqnal  lenj^th  above  and  below  the  tail. 
It  is  separated  from  the  dorsal  and  anal  fins  by  a  notch,  beyond  wUch 
the  fin  arises  to  the  height  of  the  tenmnal  lobes  of  the  two  anterior 
fins,  and  preserves  the  same  height  along  the  whole  circumference  of 
the  t^,  nnder  the  form  of  an  elongated  oval.  Undulated,  annular, 
baosverse  lines,  distinct  enough  on  the  sides  of  the  body,  corres- 
ponding  with  the  lateral  muscles  of  the  trunk,  are  very  marked. 

This  species  is  &om  &£chipicotiu,  where  we  have  picked  up  a  rather 
large  number  of  spedmens. 


This  genua  of  fishes  is  known  throughout  the  Umted  States 
under  the  name  of  garpitce.  It  is  a  very  singular  aiumal,  and  its  hia- 
toiy  is  closely  connected  with  the  most  important  progress  wluch  has 
recently  been  made  in  ichthyology. 

The  first  knowledge  naturalists  had  of  this  remarkable  fish  waa 
derived  from  Catesby,  who  published  a  figure  and  a  short  account 
of  it  in  his  Natural  History  of  South  Carolina, 

Ijnnfens,  who  received  specimens  of  the  same  species  &om  Dr. 
Garden  of  South  Carolina,  introduced  it  into  his  Sytttma  Naturce 
nnder  the  name  of  Eaox  ossein,  supposing  it  alhed  to  the  common 
pickerel,  becauae  its  dorsai  and  anal  fins  arc  oiii>odite  to  each  other 
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Bafinesque  described  several  more,  which,  however,  can  scarcely  be 
identified,  as  his  descriptions  are  so  verj  short  and  imperfect  as  to 
^ve  little  information  upon  their  structure.  In  his  Animal  Kingdom, 
Guvier  characterized  the  genus  Lepidosteus  more  correctly  than  his 
predecessors,  without,  however,  noticing  the  great  difiFerence  which 
exists  between  this  genus  and  the  common  Abdominalea  among  which 
he  places  it. 

It  was  my  good  fortune  early  in  the  course  of  my  scientific  studies 
to  perceive  the  striking  difierences  which  exist  between  these  Lepidos- 
tei  and  all  the  other  fishes  now  living  upon  our  globe  ;  and  at  the 
same  time  to  call  the  attention  of  naturalists  to  the  close  relationship 
which  exists  between  them  and  the  fossil  fishes  of  the  earlier  geolo^- 
cal  ages.  So  that,  after  an  extensive  study  of  the  remains  of  these 
ancient  inhabitants  of  olden  time,  Lepidosteus  has  become  notable  as 
the  only  living  representative  of  the  large  group  of  fishes  which  peo- 
pled,  almost  exclusively,  the  waters  during  the  early  ages  of  the 
earth's  history,  and  which  has  gradually  decreased  in  number,  until, 
at  last,  he  was  left  almost  alone  to  remind  the  observers  of  the  present 
^e,  of  a  once  powerful  and  widely  spread  dynasty  among  the  watery 
tribes. 

These  facts  call  for  a  close  examination  of  this  singular  fish.  In 
the  first  place,  let  me  say,  that  all  the  species  of  Lepidosteus^  of 
which  I  now  know  ten  distinct  species,  inhabit  exclusively  the  fresh 
waters  of  North  America.  This  is,  in  itself,  a  remarkable  fact, 
most  important  in  the  history  of  nature,  as  it  shows  that  far  from  de- 
riving its  inhabitants  from  other  parts  of  the  world,  America  has 
had,  and  has  now,  animals  which  are  entirely  peculiar  to  it,  and 
which  have  nowhere  any  near  relatives. 

I  am  well  aware  that  the  Bichir  of  the  Nile  is  remotely  allied  to 
the  gar-pikes,  and  that  another  species  of  Polypterus  occurs  also  in 
the  Senegal;  but  this  genus  constitutes  also  by  itself  a  peculiar 
group,  and  can  only  be  considered  as  distantly  related  to  the  Lepi- 
dostei. 

Another  remarkable  peculiarity  in  the  geographical  distribution  of 
these  fishes  consists  in  the  fact  that  different  species  are  limited  to 
different  water  basins,  as  the  species  of  the  Middle  aUd  Southern 
Atlantic  States  are  as  different  from  those  of  the  Western  waters  as 
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they  are  from  the  species  which  occur  in  the  Northern  lakes ;  bo 
thiit,  not  only  is  the  genus  located  in  a  peculiar  continent,  but  the 
indi}'idual  species  are  also  cou&ned  to  special  regions  of  this  coud- 
try,  from  the  great  Canadian  lakes  to  the  freshwatera  of  Florida,  and 
from  the  Atlantic  rivers  to  the  namerous  affluenta  of  the  Missisdppi. 
Kew  England,  however,  has  no  species,  and  this  is  the  more  surpria- 
ing  an  they  occur  further*  north  in  the  St.  Lawrence,  and  further 
south  in  the  Delaware. 

The  question  now  arises,  how  thia  genua  of  fishes  stands  in  its 
ckisB ;  and  whether,  notwithstanding  their  peculiarity,  tliej  may  not 
be  associated  mth  some  other  families. 

Before  answering  thia  queation,  let  me  insist  upon  another  fact, 
tiiat,  even  if  we  take  into  account  the  nominal  species  of  Rafinesqne 
and  that  beautiful  species  of  the  Northern  lakes  first  described  by 
Dr.  Richardson,  the  Lepidoatei  arc  only  ten  in  number.  And  if  ve 
introduce  into  the  same  general  division,  the  Polypteri,  we  shall 
have  a  natural  group  of  fishes  contuning  in  the  present  creation  not 
more  than  a  dozen  species.  And  even  should  we  suppose  that 
some  more  relatives  of  that  group  may  be  discovered  in  the  course  of 
time,  we  can  by  no  means  suppose  that  tins  family  would  ever  contfun 
as  large  a  nnmber  of  species  as  most  of  the  other  bmilies  of  the  class. 
We  need  only  remember  tiie  innumerable  species  of  suckers,  or  of 
cat-fishes,  which  occur  every  where  in  our  fresh  waters,  or  the 
various  kind  of  perch,  mackerel,  codfish,  &c.,  which  swarm  in  the 
ocean,  and  among  which  the  new  discoverios  to  be  expected  can 
hardly  be  fewer  than  among  our  Lepidostei,  to  be  satisfied  that  there 
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herrings ;  and  again,  the  generic  differences  which  occur  among 
the  trouts,  the  grayUngs  and  white-fishes,  and  distinguish  them  from 
true  salmon,  are  far  greater  than  that  which  exists  between  the  chubs, 
gudgeons,  barbels  or  carps  ;  and  the  specific  distinctions  which  may 
be  noticed  in  these  different  genera  are  again. of  an  unequal  value. 
So  that  we  arrive  at  once  to  this  important  conclusion,  that 
natural  groups  in  the  animal  kingdom  show  naturally  differences  of 
unequal  value,  and  that  all  attempts  on  the  part  of  naturalists  to 
equalize  the  divisions  which  they  acknowledge  in  their  researches, 
must,  as  a  matter  of  course,  result  in  failure ;  and  I  have  not  the 
slightest  doubt  that  our  classifications  have  not  been  more  improved, 
and  that  we  have  made  less  extonsive  progress  in  the  knowledge 
of  the  true  relationship  between  the  various  groups  of  the  animal  king- 
dom, for  the  very  reason  that  we  have  too  often  aimed  at  an  arrange- 
ment which  the  most  familiar  facts  in  nature  plainly  contradict. 
Instead  of  this  desired  uniformity,  we  sometimes  observe  a  numer- 
ous group  of/  closely  allied  species  corresponding  to  another  group 
with  few,  but  more  distinct  and  more  widely  different  species,  and 
even  isolated  types,  the  relation  of  which  seems  to  branch  in 
all  directions,  without  ever  coming  very  close  to  any  other  group. 
Now,  unless  our  classifications  admit,  as  a  natural  limit,  this  diver- 
sity, it  will  be  impossible  ever  to  form  a  system  which  will  answer 
to  the  natural  affinities  really  e;Kisting  in  nature.  As  I  have  said  on 
another  occasion,*  classification  should  be  a  picture  from  nature,  and 
not  an  artificial  frame  of  our  own  invention,  into  which  natural  objects 
are  more  or  less  conveniently  brought  together. 

Another  important  point  of  view,  of  which  naturalists  should  never 
lose  sight,  is  the  relation  which  exists  between  animals  now  found 
alive  on  various  parts  of  the  surface  of  our  globe,  an<l  those  known 
to  us  only  from  fossil  remains  discovered  in  strata  of  a  different  geo- 
lo^cal  age. 

The  Lepidosteus,  however  isolated  in  the  present  creation,  had 
once  many  and  very  diversified  representatives  all  over  the  globe. 
Fossils  of  the  same  family  of  which  the  gar-pike  is  the  type,  have  been 
found  all  over  Europe  in  the  oldest  fossiliferous  beds,  in  the  strata  of 
the  age  of  the  coal ;  in  the  new  red  sandstone ;  in  the  oolitic  deposits, 

*  See  PrincipleB  ofZodlogyt  by  L.  Agassiz  and  K.  A.  Gould,  Vol.  11. 


and  even  in  the  chalk  and  tertiary  beds.  They  existed  in  the  same 
iride  range  upon  the  contineDt  of  North  America,  and  have  been  fonnd 
in  Asia  as  well  as  in  New  Holland ;  so  that  this  family,  now  linuted  b> 
the  continent  of  North  America,  and,  if  we  include  in  it  the  Sichir 
also,  to  two  river  basins  of  Africa,  —  waA  once  cosmopolite  in  it8 
geographical  distribution. 

The  natural  consequence  from  such  evidence  is,  that  we  cannot 
arrive  at  a  true  in«ght  into  the  relations  of  the  animal  creation,  unless 
we  study,  at  the  same  time,  the  living  animals,  and  those  which  hare 
become  extinct ;  and  that  a  natural  classification  must  associate  &B 
fossils  promiscuously  in  their  natural  relationship  with  the  living 
types.  The  separation  of  palEeontology  from  zodlogy,  for  the  sake 
of  convenience  in  the  study  of  geological  phenomena,  has  been  very 
injurious  to  the  real  progress  of  zoology,  and  is  so  entirely  unscientifio^ 
that  until  they  are  agun  combined  under  the  same  head,  even  in  oar 
elementary  text  books,  we  can  hardly  expect  that  zoology  will  msJa 
the  progress  which  extensive  investigaticms  carried  on  fflugly,  in  the 
study  of  living  and  fossil  animals,  would  lead  us  to  expect. 

Moreover,  the  identification  of  fossils  requires  a  close  mvestigk- 
tion  of  such  characters  as  are  shown  in  the  only  remains  of  extinct 
Bpecies  which  have  been  preserved,  and  which  ^re,  almost  exclusive- 
1y,  their  solid  part^.  It  is  therefore  very  important  that,  in  zoolo^cal 
investigations,  more  attention  should  be  paid  to  the  characters  derived 
from  such  parts  as  are  the  only  ones  accessible  in  tJie  study  of  fossils. 

The  mutual  advantages  to  be  derived  from  such  a  course  cannot  bat 
be  strikingly  felt  by  those  who  have  devoted  their  attention  to  ths 
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reference  to  the  identification  of  fossil  remains.  It  is  therefore  plain 
that  comparative  anatomy  should  be  more  extensively  and  intimately 
combined  with  zoology  than  is  generally  the  case.  The  classification 
of  the  animal  kingdom  should  no  longer  be  based  simply  upon  the 
structure  of  the  animals,  but  form  and  structure  should  everywhere 
and  always  be  considered  in  their  intimate  connections. 

I  have  already  alluded  to  the  narrow  circumscription  of  the  genus 
Lepidosteus,  within  the  limits  of  the  temperate  zone  of  North  Amer- 
ica. In  like  manner,  also,  the  Marsupialia,  for  instance,  are  almost 
wholly  confined  to  New  Holland,  and  the  Edentata  to  Brazil.  All 
tills  goes  to  show  that  there  is  an  important  connection  between  a 
^ven  country  and  its  inhabitants,  which  rests  with  the  primitive  plan 
of  the  creation. 

The  limited  existence  of  Lepidoateus  in  North  America  in  the  pre- 
sent creation  has,  no  doubt,  reference  to  the  fact  that  North  America 
was  an  extensive  continent  long  before  other  parts  of  the  globe  had 
nndergone  their  most  extensive  physical  changes.  Or  in  other 
words,  that  the  present  character  of  this  continent  has  not  been 
much  altered  from  what  it  Was  when  the  ancient  representatives  of 
Lepidosteus  lived ;  while  in  other  parts  of  the  world,  the  physical 
changes  have  been  so  extensive  as  to  exclude  such  forms  from 
among  the  animals  suited  for  them. 

We  have  therefore  here  a  hint  towards  a  more  natural  and  deeper 
understanding  of  the  laws  regulating  the  geographical  distribution  of 
animals  in  general. 

There  are  animals  and  plants  whose  detailed  history  is,  as  it  were, 
at  the  same  time,  the  history  of  that  branch  of  science  to  which  they 
belong.  This  is  particularly  the  case  with  those  animals,  which, 
from  particular  circumstances,  have  thrown  unusual  light  upon  the 
relations  which  exist  between  them  and  their  allied,  types.  There 
are  even  a  few  such  animals,  the  study  of  which  has  actually  marked 
the  advance  of  science.  I  cannot  notice  on  this  occasion  the  gar- 
pike  without  being  strongly  reminded  how  strikingly  this  has  been 
the  fact  with  Lepidosteus.  The  first  sight  I  had  of  a  stuffed  skin  of 
tiiat  fish  in  the  Museum  of  Carlsruhe,  when  a  medical  student  in  the 
University  of  Heidelberg,  in  1826,  convinced  me  that  this  genus  stood 
alone  in  the  class  of  fishes ;  and  that  we  could  not,  by  any  possibility, 
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associate  it  with  any  of  the  typea  of  living  fishes,  nor  succeed  in 
finding,  among  living  types,  any  one  to  associate  fairly  with  it.  It 
was  a  fact,  at  once  deeply  impressed  upon  my  mind,  that  it  stands  iso- 
lated among  all  living  beings ;  and  this  early  impression  has  gradually 
led  me  to  the  views  respecting  classification  which  I  have  expressed 
above,  and  which  have  frequently  guided  me  in  appreciating  both 
the  varioiis  degrees  of  relationship,  and  also  the  differences  which  I 
have  noticed  among  different  fanuHes ;  and,  I  may  say,  has  also  kept 
me  free  from  fanciful  attempts  at  symmetrical  classificatious. 

Somewhat  later,  my  investigations  of  the  fossil  fishes  led  me  to 
the  distinct  appreciation  of  4he  great  difference  there  is  between  the 
characters  of  the  class  of  fishes  in  early  geological  ages ;  I  also 
noticed  that  all  the  bony  fishes  of  former  ages  are  more  or  less 
allied  to  the  gar-pike,  and  widely  different  from  the  types  of 
fishes  now  prevailing.  But  the  real  nature  of  this  difference  was 
only  gradually  understood.  I  had  not  yet  perceived  that  the  fishes 
of  older  times  had  peculiar  characters  of  their  own,  not  to  be 
found  either  among  the  more  recent  fossils  or  among  the  liv- 
ing representatives  of  that  class.  But  the  opportunity  of  study 
ing  the  skeleton  of  Lepidosteus,  which  waa  afforded  me  in  Paris  by 
Cuvier,  showed  at  once,  that  these  fishes  have  reptilian  characters.* 

The  articulation  of  their  vertebrse  differs  from  that  of  the  vert©- 
brse  of  all  other  fishes  no  less  than  the  structure  of  their  scales. 
Their  extremities,  especially  the  pectoral  limbs,  assume  a  higher 
development  than  in  fishes  generally.  Their  jaws  also,  and  the 
structure  of  their  teeth,  are  equally  peculiar.     Hence,  it  is  plcun 
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the  Buccessiye  creations  all  this  herpetological  relationship,  and  were, 
at  last,  endowed  with  characters  which  contrast  as  much,  when  com- 
pared with  those  of  reptiles,  as  they  agreed  closely  in  the  beginning. 
Lepidosteus  alone  reminds  us,  in  our  time,  of  these  old-fashioned 
characters  of  the  class  of  fishes,  as  it  was  in  former  days. 

An  opportunity  afforded  me  by  John  Edward  Gray,  Esq.,  of  the 
British  Museum,  of  examining  a  specimen  of  this  genus,  preserved 
in  alcohol,  furnished  another  evidence  that  the  reptilian  character 
of  Lepidosteus  was  not  only  shown  in  its  solid  parts,  but  was  even 
exemplified  in  the  peculiar  structure  of  its  respiratory  apparatus  and 
its  cellular  aii*  bladder,  as  I  have  pointed  out  in  the  Proceedings  of 
the  Zoological  Society  of  Loudon.* 

One  step  further  was  made  during  this  excursion,  when,  at  Niag- 
ara, a  living  specimen  of  Lepidosteus  was  caught  for  me,  and  to  my 
great  delight,  as  well  as  to  my  utter  astonishment,  I  saw  this  fish 
moving  its  head  upon  the  neck  freely,  right  and  left  and  upwards, 
as  a  Saurian,  and  as  no  other  fish  in  creation  does. 

This  reptilian  character  of  the  older  fishes  is  not  the  only  striking 
character  which  distinguishes  them.  Investigations  into  the  em- 
bryonic growth  of  recent  fishes  have  led  me  to  the  discovery  that 
the  changes  which  they  undergo  agree,  in  many  respects,  in  a 
very  remarkable  manner,  with  the  differences  which  we  notice  be- 
tween the  fossils  of  different  ages ;  so  much  so,  that  the  peculiar 
form  of  the  vertebral  column,  and  especially  its  odd  termination  in 
very  young  embryos,  where  the  upper  lobe  of  the  caudal  fin  is  pro- 
longed beyond  the  lower  lobe,  and  forms  an  unequal,  unsymmetrical 
appendage  upwards  and  backwards,  agrees  precisely  with  the  form 
of  the  tail  of  the  bony  fishes  of  the  oldest  geological  deposits  j  so 
that  these  ancient  fishes  may  be  said  to  have  embryonic  pecuharities 
in  addition  to  their  reptilian  character.  This  fact,  so  simple  in  itself, 
and  apparently  so  natural,  is  of  the  utmost  importance  in  the  history 
of  animal  life.  It  has  gradually  led  me  to  more  extensive  views,  and 
to  the  conviction  that  embryonic  investigations  might  throw  as  much 
light  upon  the  successive  development  of  the  animal  kingdom  during 
the  successive  geological  periods,  as  upon  the  physiological  develop- 

*  Proceed.  ZoOL  Soc.  of  London,  Vol.  U.  page  119. 
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meut  of  mdividuBl  animals ;  and,  indeed,  I  can  now  show,  throngfa  aU 
classes  of  the  animal  kingdom,  that  the  oldest  representatives  of  an; 
family  agree  closely  with  the  embryonic  stages  of  the  higher  types  of 
the  living  representatives  of  the  same  families ;  or,  in  other  words, 
tiiat  the  order  of  snccession  of  animals,  through  all  classes  and 
families,  agrees,  in  a  most  astonishing  measare,  with  the  degrees  of 
development  of  young  animals  of  the  presebt  age, 

This  being  the  case,  it  is  obvious  that  a  minute  investigation  <d  the 
embryology  of  Lepidostfins  would  throw  a  vast  amount  of  light  upon 
the  history  of  the  succession  of  fishes,  of  all  geolo^cal  periods ;  and 
also  would  probably  give  the  first  indication  of  the  manner  in  which 
the  separation  of  true  iehthyological  characters  from  reptilian  char- 
acters, was  gradually  introduced ;  as  it  is  more  than  probable,  from 
all  we  know  otherwise  of  the  embryology  of  animab,  that  the  young 
gar-pike,  m  its  earliest  condition,  will  have  characters  truly  ichthy- 
ological,  and  only  assume,  gradually,  the  peculiar  reptilian  charao- 
ters  which  distinguish  it.  But  notwithstanding  all  my  efforts  to 
secure  the  Lepidosteus  in  the  breeding  season,  I  have  fiuled  up  to 
this  day  to  gain  the  desired  mformation.  It  only  remiuns  for  me, 
therefore,  to  arge  naturalists  Uving  near  the  waters  inhabited  by 
Lepidosteus  to  take  up  the  subject  ae  early  as  an  opportunity  is 
afforded  them. 

Although  Lepidosteus  does  not  occur  in  Lake  Superior,  I  have 
deemed  it  sufficiently  important  to  introduce  these  remarks  here,  as 
this  fish  occurs  in  all  the  northern  lakes  except  Lake  Superior,  as 
far  north  oven  as  Mud  Lake,  below  Sault  St.  Mane.     Its  presence 
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Lake,  through  Lake  Erie,  and  Ontario,  down  to  the  St.  Lawrence 
and  its  outlet  into  the  sea,  into  which  this  fish  never  ventures  &r, 
iiiough  he  does  not  altogether  avoid  brackish  and  salt  water. 

Dr.  Richardson  was  the  first  naturalist  who  described  the  northern 
Lepidosteus.  He  mentions  it  in  his  Fauna  Boreali-Americana, 
under  the  name  of  Lepido%i€U9  Huronensisy  and  gives  a  correct  and 
detailed  description  of  it.  Nevertheless,  it  has  been  since  mistaken, 
and  referred  to  the  southern  species  first  described  hj  Catesby  and 
Dnnseus,  from  which  it  is  however  very  distinct,  both  by  the  pro- 
portions of  its  parts,  its  scales,  its  fins,  and  especially  by  the  form  of 
its  frontal  bones,  in  which  the  supra-orbital  emargination  is  much 
lower  and  more  elongated.  Again,  notwithstanding  the  descrip- 
tion of  Dr.  Richardson,  Dr.  Dekay  has  redescribed  it  under  the 
name  of  Lepidosteus  Bison ;  and  Zadock  Thompsoh  has  described 
a  young  specimen  under  the  name  of  Lepidosteus  lineatus.  At 
first,  his  description  would  seem  to  indicate  a  really  distinct 
species ;  but  I  have  ascertained,  by  a  series  of  specimens,  that  the 
difierences  pointed  out  are  really  the  characters  of  the  young,  and 
have  no  value  as  specific  characters  ;  the  detached  lobe  formed  by 
the  upper  raylets  of  the  caudal  fin  is  gradually  united  with  the 
lower  rays,*  and  the  longitudinal  stripe,  which  is  well  marked  in 
young  specimens  of  a  few  inches  in  length,  gradually  vanishes,  to 
leave  only  a  few  spots  upon  the  sides,  which  even  disappear  entirely 
in  the  oldest  individuals.  The  vertical  fins  alone  remain  spotted  in 
the  adult.  The  natural  color  of  this  fish  is  a  light  greenish  gray, 
passing  downwards  into  a  dull  white. 

AciPENSERiDJB  QSturgeoTis.^ 

The  family  of  Sturgeons  is  well  characterized  and  easily  distin- 
guished frt)m  any  other  in  the  class.  These  fishes  have  generally 
been  placed  in  the  order  of  Chondropterygians,  near  the  sharks, 
until  I  objected  to  this  association,  and  attempted  to  show  that,  not^ 

*  It  is  a  Tery  remarkable  fact  that  sereral  fishes  of  the  old  Red  Sandstone  period 
haTe,  in  their  fall -grown  state,  a  peculiar  form  of  their  caudal  fin,  which  is  nearly 
identical  with  the  form  of  the  caudal  fin  of  the  young  Lepidosteus ;  a  form  which 
is  otherwise  unknown  to  me  at  present  in  the  whole  class  of  fishes. 
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vithstanding  tKeir  extraordinaiy  peculiarities,  ttie;  am  more  closely 
related  to  the  ga^pil£es,  than  to  any  other  group  of  fishes.  This 
view,  though  at  first  strongly  opposed,  U  now  generally  admitted, 
having  been  sustained  both  by  anatomical  and  palteontolo^eal 
evidence. 

The  sturgeons  are  generally  large  fishes,  which  live  at  the  bot- 
tom of  the  wat43r,  feeding  with  their  toothless  mouths  upon  decom- 
posed organized  substances.  Their  movements  are  rather  sluggish, 
resembling  somewhat  those  of  the  codfish  tribe. 

Their  geographical  distribution  is  quite  peculiar,  and  constitutes 
one  of  tbcir  prominent  peculiarities.  Ijocated  as  they  axe,  'm  the 
colder  portions  of  the  temperate  zone,  they  inhabit  either  the  fresh 
waters  or  the  seas  exclusively,  or  alternately  both  these  elements, 
remaining  daring  the  larger  part  of  the  year  in  the  sea,  and  ascend- 
ing the  rivers  in  the  spawning  season.  Although  adapted  to  the 
cold  regions  of  the  temperate,  they  do  not  seem  to  extend  into 
the  arctic  zone,  and  I  am  not  aware  that  they  have  been  observed  m 
any  of  the  waters  of  the  warmer  half  of  the  temperate  zone.  The 
great  ba^  of  salt  water  lakes  or  seas  which  extends  east  of  the  Med> 
iterranean,  seems  to  bo  their  principal  abode  in  the  Old  World,  or  at 
least  the  re^on  in  which  the  greater  number  of  species  occur ;  and 
each  species  takes  a  wide  range,  extending  up  the  Danube  and  its 
tributaries,  and  all  the  Russian  rivers  emptying  into  tiie  Black 
Sea.  From  the  Caspian  they  ascend  the  Wolga  in  immense 
shoals,  and  are  found  farther  east  in  the  lakes  of  Central  Asia, 
even  as  far  as  the  borders  of  China.     The  great  Canadian  lakee 
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in  number.  There  are  also  some  on  the  Atlantic  shores  of  North 
America,  along  the  British  Possessions  as  well  as  the  Northern  and 
Middle  United  States.  They  seem  to  be  exceedingly  numerous  in 
the  northern  Pacific,  being  found  everywhere  from  Behring's  Straits 
and  Japan  to  the  northern  shores  of  China,  and  on  the  north-west 
coast  of  America,  as  far  south  as  the  Columbia  River.  Again,  the 
80  called  western  waters  of  the  United  States  have  their  own 
species,  from  the  Ohio  down  to  the  lower  portion  of  the  Mississippi, 
but  it  does  not  appear  that  these  species  ascend  the  rivers  from  the 
Gulf  of  Mexico.  I  suppose  them  to  be  rather  entirely  fluviatile,  like 
those  of  the  great  Canadian  lakes. 

Beyond  the  above  limits  southwards  there  are  nowhere  sturgeons 
to  be  found,  no^  even  in  the  Nile,  though  emptying  into  a  sea  in 
which  they  occur ;  and  as  for  the  great  rivers  of  Southern  Asia  and 
of  tropical  Africa,  not  only  the  sturgeons,  but  another  family  is 
wanting  there,  I  mean  the  family  of  Goniodonts  which  in  Central 
and  Southern  America  takes  the  place  of  the  sturgeons  of  the 
North.  Again,  all  the  species  in  diflferent  parts  of  the  world  are 
different. 

It  is  a  most  extraordinary  fact,  which  will  hereafter  throw  much 
light  upon  the  laws  of  geographical  distribution  of  animals  and  their 
mode  of  association,  viz.,  that  certain  families  are  entirely  circum- 
scribed within  comparatively  narrow  lunits,  and  that  their  special 
location  has  an  unquestionable  reference  to  the  location  of  other  ani- 
mals ;  or  in  other  words,  that  natural  families,  apparently  little  related 
to  each  other,  are  confined  to  different  parts  of  the  world,  but  are 
linked  together  by  some  intermediate  form,  which  itself  is  located  in 
the  intermediate  track  between  the  two  extremes.  In  the  case  now 
before  us,  we  have  the  sturgeons  extending  all  around  the  world  in 
the  northern  temperate  hemisphere,  in  its  seas  as  well  as  m  its  fresh 
waters,  all  closely  related  to  each  other.  Neither  in  Asia  nor  in 
Africa  is  there  an  aberrant  form  of  that  type,  or  any  representative 
type  in  the  wanner  zones ;  but  in  North  America  we  have  the 
genus  Scaphirhynchus,  which  occurs  in  the  Ohio  and  Mississippi,  and 
which  forms  a  most  natural  link  with  the  family  of  Goniodonts,  all  the 
species  of  which  are  confined  exclusively  to  the  fresh  waters  of 
Central  and  South  America.    The  closeness  of  this  connection  will  be 

18 
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at  once  perceived  bj  attempting  to  compare  tlie  specieB  of  true 
Loricarlse  with  the  ScaphirhTDcbus.  I  know  rery  well,  that  the 
affinities  of  Goniodonts  and  Siluroids  with  sturgeons  are  denied,  but 
I  still  strongly  insist  upon  their  close  relationship,  which  I  hope  to 
establish  satisfactorily  in  a  special  paper,  as  I  continued  to  insist 
upon  the  rclauon  between  sturgeons  and  gar-pikes,  at  one  time 
positively  contradicted,  and  even  ridiculed.  I  trust  then  to  be  able 
to  show,  that  the  remarkable  form  of  the  brains  of  Siluridse  comea 
nearer  to  that  of  sturgeons  and  Lepidostei,  than  to  that  of  any 
other  family  of  fishes.  This  being  the  case,  it  is  obvious,  that  there 
must  be  in  the  physical  condition  of  the  Continent  of  America  some ' 
inducement  not  yet  understood,  for  adaptations  so  special  and  eo 
different  from  what  we  observe  in  the  Old  World.  Indeed,  such  aual- 
o^es  between  the  organized  beings  almost  from  one  pole  to  another, 
occur  from  man  down  to  the  plants  in  America  only,  among  its  native 
products ;  while  in  the  Old  World  plants  as  well  as  animals  have  more 
circumscribed  homes,  and  more  closely  characterized  features  in  the 
various  continents  at  different  latitudes. 

As  for  the  species  of  sturgeons  which  occur  in  the  Canadian 
lakes,  I  know  only  three  from  personal  examination,  one  of  which  was 
obtained  in  Lake  Superior,  at  Michipicotin,  another  at  the  Pic,  and  the 
third  at  the  Sault ;  though  I  know  that  they  occur  in  all  other  Cana- 
dian lakes,  yet  it  remams  to  he  ascertained  how  the  species  said  to  be 
so  common  in  Lake  Huron,  compare  with  those  of  Lake  Superior,  and 
with  those  in  the  other  gre^t  lakes  and  the  St.  Lawrence  itself.  As 
for  the  Atlantic  species,  ascending  the  rivers  of  tho  United  States 
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an  opportunity  in  former  years  of  studying  almost  all  the  European 
species  in  a  fresh  condition,  during  a  prolonged  visit  in  Vienna. 

AciPBNSER  LJEVis,  Agass. 

This  species,  one  of  the  largest  of  the  genus,  is  from  the  Pic. 
The  length  of  the  specimen,  of  which  I  possess  the  head  and  the 
fins,  and  which  was  in  fresh  condition  when  I  examined  it,  was  four 
feet  six  inches.  The  head,  which  is  contwied  two  and  a  half  times  in 
the  whole  length,  is  subconical  and  a  little  flattened  below ;  the  upper 
surface  forms  an  uniformly  descending  line  from  the  occiput  to  the  ex- 
tremity of  the  snout,  somewhat  eUiptical  beyond  the  eyes,  thus  giving 
to  the  latter  a  slightly  recurved  appearance.  From  the  level  of  the 
eyes  to  the  centre  of  the  skull,  on  the  middle  line  of  the  head,  there 
exists  an  equally  elongated  surface,  more  flattened,  being  the  rudi- 
ment of  a  longitudinal  dimple ;  finally,  on  the  occipital  part  of  the  skull 
we  observe  a  small  keel,  where  the  two  bones  of  this  region  begin 
to  become  convex,  in  order  to  pass  to  the  cutting  plates  of  the  back. 

The  surface  of  the  bones  which  form  the  exterior  covering  of  the 
head,  is  invested  with  small  tubercles  of  enamel,  of  a  circular  form 
with  obtuse  summits.  At  first  without  apparent  order,  at  the  very 
centre  of  the  bone  they  become  linear,  radiating  to  the  circumfer- 
ence. Their  greatest  development  occurs  in  the  occipital  region  and 
on  the  transverse  line  level  with  the  nostrils.  On  the  middle  part 
of  the  head  these  tubercles  become  thinner,  and  on  the  extremity  of 
the  snout  they  are  reduced  to  a  fine  reticulation.  The  sides  of  the 
head  have  only  a  very  few  asperities.  The  only  bone  on  which  they 
are  developed  is  the  operculum,  and  it  is  only  in  its  posterior  half 
that  they  radiate  from  the  centre  towards  the  margin.  A  few  rows 
only  are  directed  towards  the  upper  part  of  the  head.  The  other 
bones  constituting  the  opercular  apparatus  are  covered  with  a 
membrane  finely  roughed  at  the  surface.  The  bones  placed  at 
a  small  distance  behind  the'  eye  and  limiting  the  anterior  margin  of 
the  branchial  cavity,  bear  a  few  blunt  tubercles  irregularly  dis- 
tributed on  their  surface.  The  branchiostegal  membrane  is  naked 
and  smooth,  attached  by  a  thin  shred  to  the  posterior  part  of  the 
operculum,  and  passes  before  the  pectoral  fin,  to  which  it  is  con- 
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tiguons ;  beyond  this  it  dilatea,  in  order  to  shut  the  brahchUJ  cavity 
at  the  lower  part  of  the  head,  forming  a  very  open  curved  line ; 
finally  it  terminates  at  a  small  distance  from  the  mouth.  The  eyes 
are  at  a,  distance  of  three  and  six-eighths  inches  from  the  end  of  the 
snout.  Their  form  is  subcircular,  their  pupil  transversely  cleft. 
Their  immediate  covering  is  a  smooth  membrane,  which  continues 
below  to  the  anterior  extremity,  where  it  becomes  reticulated,  but 
without  any  appearance  of  the  smallest  plate  on  its  surface.  At  the 
anterior  and  upper  part  of  the  eye  is  a  small  protuberance  projecting 
over  the  depressiou  ia  which  the  nostrils  are  ^tuatcd.  These  latter 
open  at  the  surface  by  two  orifices  on  each  side.  The  one  of  an 
elliptical  form  with  a  free  opening,  occupies  a  prominent  position,  so 
tliat  it  would  be  observed  from  both  sides  of  the  head,  looking  at  it 
from  above.  The  other,  a  larger  one,  has  the  fonn  of  a  crescent,  with 
its  convexity  turned  towards  the  eye,  and  placed  a  little  obliquely 
on  the  vertical  line,  extending  below  the  lower  line  of  the  eye  for 
two-thirds  of  its  length. 

The  lower  portion  of  the  head  appears  as  a  fiat  surface  rising 
msensibly  from  the  anterior  margin  of  the  mouth  to  the  extreimty  of 
the  snout.  This  latter  rises  gradually  in  an  obJitjue  line,  which  begins 
in  front  of  the  barbels.  The  middle  Hue  is  convex,  the  margins  are 
inclined.  The  barbels,  four  in  number,  are  situated  in  pairs  on  both 
ades.  The  two  pairs  are  a  little  more  distunt  from  each  other  than 
the  two  barbeb  of  the  right  and  left  side.  Their  length  is  neariy 
the  same,  of  about  two  inches ;  their  form  subconical,  growing  thinner 
at  thuir  oxtremity.     Behind  the  I'^rliflf^  we  iiotiuL'  u  auU|iiaLlran,i;u]ar 
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Here  the  membrane  is  thickened  considerably,  apd  continues  so  on 
the  whole  circumference  of  the  upper  jaw,  following  its  outlines. 

The  mouth  is  protractile,  and  when  projected  outwards  carries 
with  it  the  surrounding  membrane.  The  jaws  are  weak,  both  max- 
illary branches  of  the  upper  and  lower  jaw  uniting  by  means  of  a 
tendinous  membrane.  The  extremity  of  the  tongue  is  round,  cov- 
ered with  a  thick  membrane,  with  a  wrinkled  surface  perforated  with 
small  mucous  holes. 

A  thick  layer  of  mucosity  covers  the  surface  of  the  head.  This 
mucosity  is  secreted  by  the  crypts  of  the  skin ;  these  are  especially 
very  conspicuous  on  the  space  situated  between  the  mouth  and  the 
snout,  and  on  the  upper  side  of  the  latter.  They  have  the  appear^ 
ance  of  irregular  meshes  excavated  in  the  skin,  at  the  bottom  of 
which  we  distinguish,  by  means  of  a  magnifying  glass,  the  crypts 
which  line  its  surface. 

The  body  is  of  a  regular  form,  diminishing  insensibly  from  the 
anterior  side  backwards  to  the  dorsal  and  anal  fins,  behind  which  it 
decreases  rapidly  towards  the  tail.  This  latter  goes  on  tapering,  then 
turns  up  obliquely,  arching  itself  slightly  over  the  lower  lobe  of  the 
caudal.  The  surface  of  this  caudal  prolongation  is  covered  with 
small  elongated  escutcheons,  which  become  the  more  slender  the 
more  they  rise  along  the  caudal  arch.  They  begin  above  the  last 
escutcheon  of  the  lateral  row,  much  resembling  the  scales  of  the  tail 
in  Lepidosteus. 

The  five  rows  of  escutcheons  on  the  sides  of  the  body  and  along 
the  back  are  scarcely  visible,  for  they  are  hidden  in  the  thickness 
of  the  body. 

The  upper  lobe  of  the  caudal  fin  is  composed  in  its  whole  extent 
of  spinous  rays,  generally  short  and  much  inclined  backwards,  di- 
minishing in  length  the  more  they  recede,  and  becoming  rudimen- 
tary at  their  termination.  The  lower  lobe,  which  gives  to  the  cau- 
dal fin  its  general  form,  is  exclusively  composed  of  articulated  and 
dichotomous  rays.  Those  of  the  lower  margin,  much  the  largest 
and  longest,  remain  undivided  for  two- thirds  of  their  length ;  they 
seem  even  to  follow  a  direction  peculiar  to  them  by  a  slightly  con- 
cave line.  The  other  rays  grow  more  and  more  slender  the  more 
they  rise  above  the  lobe.     They  bifurcate  first  in  the  middle,  and 


270  LAEB  SnPBBIOB. 

subsequently  eeveral  times  at  a  distwice  whicli  varies  for  ever; 
ray.  The  lower  lobe  of  tbe  caudal  extends  not  bo  far  backwards  as 
the  upper.  This  latter  has  the  form  of  a  very  open  arch ;  the 
lower  ia  convex  below.  The  line  which  joins  both  extreauties  is 
oblique  within  the  upper  half;  on  the  middle  line  it  becomes  con- 
cave, ^ving  to  the  posterior  mar^  of  this  fin  the  form  of  an 
irregular  crescent. 

The  dorsal  fin  is  equally  notehed,  forming  a  crescent  on  its  termi- 
nal margin.  All  the  rays  which  compose  it  are  articulated.  Those 
of  the  anterior  mar^u,  four  times  longer  than  those  of  the  posterior, 
are  arched  backwards,  undivided  through  their  whole  extent.  The 
otlier  rays  dichotomize  in  the  same  manner  as  those  of  the  caudal. 

The  anal,  longer  than  broad,  is  placed  opposite  and  somewhat 
behmd  the  donal.  Its  form  is  oblong,  the  inner  and  outer  margins 
are  rounded ;  the  posterior  mar^  is  straight,  bending  slightly 
inwards  at  the  nuddle.  The  rays  are  similar  te  those  of  the  dorsal. 
Those  of  the  lower  margin  being  the  longest  and  remaning  undivided 
throu^  the  whole  extent ;  those  of  the  outer  margin  dichotomize 
like  those  of  the  dorsal. 

The  ventral  fins,  as  broad  as  they  are  long,  are  placed  halfway 
between  the  pectorals  and  the  anal.  Their  posterior  mar^u  ia  ahnost 
square,  the  inner  slightly  sinuous,  the  outer  rounded.  The  raya 
of  the  former  dichotomize  from  their  basis,  those  of  ibe  latter  are 
undivided,  like  those  of  the  other  fins. 

The  pectorals  are  of  all  fins  the  most  developed.    Their  greatest 
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A  character  common  to  all  fins  is  to  have  the  outer  margm  sen- 
sibly thicker  than  the  inner,  which  becomes  tlun  and  membranous. 
It  is  also  in  this  outer  margin  that  are  found  the  largest  rays, 
arched  &om  within  outwards,  undivided  in  the  greatest  part  of  their 
extent,  thus  ^ving  them  a  peculiar  aspect.  Small  tubercles  are 
observed  in  the  outer  third  of  the  rays  where  they  are  most 
dichotomized. 

The  color  is  of  an  uniform  blackish  brown,  which  extends  to  the 
fins ;  it  is  a  little  less  intense  on  the  head,  on  the  lower  half  of  the 
sides  below  the  middle  line  it  has  a  yellowish  reflection.  A  pale  white 
exists  over  the  lower  part  of  the  head  and  the  abdomen,  as  far  as 
the  under  surface  of  the  tail. 

This  species  resembles  the  A.  rubicundm  of  Lesueur,  who  describes 
two  varieties  of  it,  one  found  with  the  true  ruhicundiis  in  Lakes 
Erie  and  Ontario ;  the  other  inhabiting  the  River  Ohio.  The 
descriptions  which  he  has  given  of  them  do  not  enable  us  to  recog- 
nize our  species  in  either  of  these  varieties. 

AciPEi?SEa  CARBONABius,  Agass. 

The  general  form  of  this  species  is  rather  thick  and  short  than 
slender.  The  back  is  proportionally  very  elevated  and  very  convex 
from  the  occiput  to  the  anterior  margin  of  the  dorsal  fin,  from  whence 
the  body  begins  to  grow  considerably  slender  towards  the  tail,  which 
last  rises  obliquely  in  order  to  form  the  higher  arch  of  the  caudal 
fin.     (Plate  5,  fig.  1.) 

The  total  length  is  one  foot  two  inches  and  a  half.  The  head  is 
contained  three  times  and  a  half  in  this  length.  The  face,  from  the 
anterior  margin  of  the  branchial  cavity  to  the  extremity  of  the  snout, 
equals  the  fourth  part  of  the  length  of  the  trunk.  The  snout,  from 
the  orifices  of  the  nostrils  is  contained  seven  times  in  this  length. 

The  head  itself  is  depressed,  flattened,  uniformly  inclined  from 
the  occiput  beyond  the  nostrils,  where  the  snout  rises  considerably, 
growing  thinner  on  its  margins,  which  circumstance  gives  it  a  convex 
form.  Seen  from  above,  its  shape  is  that  of  an  elongated  triangle. 
The  upper  surface  is  quite  uniform,  having  only  one  slight  depression 
on  the  middle  line,  bordered  by  two  small  carinae  of  the  frontal  and 
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parietal  bones.  Small  plates  continue  on  the  snoat  to  its  extremitj', 
and  arc  prolonged  on  the  sides  before  tlie  nostrils,  but  do  not  reach 
the  lower  circumference  of  the  eye.  All  these  bones  are  covered 
with  fine  granules,  disposed  in  linear  rows  in  the  direction  of  the 
head.  The  eyes  occupy  the  upper  region  of  the  face.  They  are 
oval  and  have  their  largest  diameter  longitudinal.  They  are  sor- 
roundcd  with  a  smooth  zone  on  their  lower  circumference,  limited 
above  by  the  bones  of  the  skull,  and  behind  by  a  bone  which  sepa- 
rates them  from  the  opercular  apparatus  and  the  branchial  cavity. 
Another  bone,  which  is  triangular,  being  the  conUnuation  of  the 
preceding,  limits  the  posterior  mar^n  of  the  face  and  completes  the 
anterior  margin  of  the  branchial  cavity.  The  nostrils,  situated  in  a 
depression  which  is  reserved  for  them  before  the  eyes,  open,  aa  is 
common,  at  the  surface,  by  two  holes  pierced  laterally,  of  which  the 
tipper,  the  smallest,  is  subcircular  and  free,  the  lower  oblong,  vertical 
and  protected  by  a  small  membrane  at  its  anterior  margin.  The  smalt 
plates  which  cover  the  snout  reach  not  so  far  as  the  bone  of  the 
lower  angle  of  the  face.  The  opercular  bone  is  covered  with  these 
fine  granules  dispoaed  in  striiic  radiating  from  the  centre.  The 
membrane  which  invests  it  and  which  shuts  the  respiratory  opening 
in  front,  is  covered  with  a  fine  rasp,  which  continues  on  the  sides 
of  the  bead  to  t^e  angle  of  the  mouth.  The  branchiostegal  mem- 
brane proper  is  naked  and  very  thin.  It  surrounds  the  opercular 
bone  from  the  upper  margin  of  the  branchial  cavity,  and  is  prolonged 
and  becomes  wider  a  little  above  the  branchial  opening  behind  the 
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between  the  mouth  and  the  termination  of  the  snout,  a  little  nearer 
however  to  the  mouth.  On  this  face,  though  generally  flattened,  we 
may  observe  a  median  longitudinal  swelling,  having  on  each  side  a 
depression  with  widened  margins.  This  skin  is  bare,  althoifgh  cov- 
ered upon  its  surface  with  a  net  of  irregular  meshes  in  which  we 
observe  small  holes  which  secrete  the  muc^sity,  as  in  J..  Icevis, 

The  escutcheons  of  the  dorsal  row  are  twelve  in  number,  well  de- 
veloped, and  a  rudimentary  thirteenth  applied  to  the  anterior  margin 
of  the  dorsal.  They  are  so  near  to  one  another  that  some  are  even 
slightly  imbricated.  Their  general  form  is  heart-shaped,  broader 
than  long,  the  two  sides  limited  by  a  regular  denticulated  curved 
line,  rising  abruptly  so  as  to  form  a  very  sharp  median  carina, 
terminated  at  the  two  posterior  thirds  in  a  hook,  whose  point  is 
turned  backwards.  Their  surface  is  covered  with  radiating  lines, 
owing  to  the  linear  arrangement  of  their  tubercles,  which  are  exces- 
sively small,  and  acute.  On  the  space  between  the  posterior  mar^ 
gin  of  the  dorsal  and  the  origin  of  the  caudal  we  observe  three 
small  plates.  The  largest  is  situated  on  the  side  of  the  dorsal,  the 
two  smaller  follow  immediately  and  are  arranged  in  pairs.  Their 
surface  is  equally  covered  with  small  acute  tubercles,  but  the  cen 
tre  is  scarcely  indicated  by  a  larger  tubercle,  whence  the  others 
radiate.     (See  pi.  5,  fig.  3.) 

The  lateral  escutcheons  are  from  thirty-two  to  thirty-three  in  num- 
ber, of  irregular  oblong  form,  with  the  two  sides  retracted.  The 
anterior  margin  is  concave,  the  posterior  convex,  slightly  notched . 
in  the  middle.  The  median  carina  is  but  slightly  prominent,  the 
sides  of  course  but  little  inclined  ;  the  hook  which  rises  above  it  is 
slightly  curved  backwards ;  sometimes  it  is  bifurcated  at  its  point. 
The  surface,  as  usual,  is  covered  with  small  granules  in  radiating 
rows.  Tlieir  position  in  relation  to  the  body  is  oblique  from  before 
backwards.  They  are  less  serrated  than  those  of  the  back,  and  di- 
minish gradually  as  they  approach  the  tail. 

The  escutcheons  of  the  abdominal  region,  from  seven  to  eight  in 
number,  extending  over  the  space  contained  between  the  posterior 
margin  of  the  pectoral  and  the  anterior  margin  of  the  ventral 
fins,  resemble  much  in  their  general  outlines  those  of  the  back. 
Their  form  is  perhaps  more  rounded,  though  they  do  not  form  a 
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regular  circle.  They  are  qmte  aa  much  inclinect,  and  their  hoots 
are  stronger,  and  more  arched  at  the  point.  The  radiating  atiue 
are  also  more  viBible. 

In  frobt  of  this  double  rov  of  escutcheons  and  as  if  forming  th^ 
immediate  continuation  on  tiie  inner  side  of  the  pectoral  fins,  and 
in  front  of  them,  we  observe  a  snbtriangular  bone,  the  anterior 
ade  of  which  is  concave,  bordering  the  branchial  opening  beneath. 
These  two  bones  are  contiguous  on  their  anterior  angle,  and  form 
by  their  reunion  a  convex  curved  line  along  the  mdes  of  the  month, 
to  which  the  brancHostegal  membrane  is  attached.  A  prominent 
carina,  but  tmprovided  with  hooks,  extends  along  the  median  line 
from  the  posterior  angle.  A  single  wrinkle  indicates  on  the  middle 
of  the  anterior  angle  the  rudiment  of  a  carina.  The  Btrise  radiate 
from  th<»e  two  centres.  The  bone  of  the  anterior  part  of  the  pecto- 
rals and  upon  which  these  fins  articulate,  is  small  and  hidden  nnder 
the  skin. 

An  odd  elhptical  escutcheon  with  regular  outlines  is  situated  in  the 
Huddle  of  the  space  between  the  anus  and  the  anal  Sn.  It  has  a  sli^t 
median  carina,  over  which  projects  an  elliptical  hook.  A  rudiment 
of  an  escutcheon  leans  towards  the  anterior  margin  of  the  anal. 

The  anus  opens  in  a  small  depression  immediately  behind  the 
rentrals,  at  a  distance  of  about  two-thirds  of  an  inch  from  their  pos- 
terior mar^,  and  one  inch  and  three^steenths  from  the  anterior 
margin  of  the  anid.  It  is  small  and  surrounded  by  a  cutaneous 
membrane,  bilobed  on  the  posterior  side. 

The  skin  over  the  whole  space  which  the  escutcheons  do  not 
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and  strongly  inclined  backwards,  not  reaching  the  extremity  of 
the  fin.  The  rays  of  the  lower  lobe  do  not  differ  from  those  of 
the  dorsal.  They  bifarcate  like  these  latter,  but  at  the  extremity 
only.  The  posterior  margin  of  this  lobe  is  notched,  in  the  form 
of  a  crescent  and  elongated  in  its  upper  part,  along  the  arch  of 
the  tul.    The  notch  is  not  deep  in  the  lower  part. 

The  anal  is  opposite  to  the  dorsal,  beyond  which  it  extends 
backwards.  It  is  narrow,  elongated,  almost  twice  as  high  as  it  is 
broad.  The  inner  and  outer  margins  are  almost  straight,  the 
terminal  oblique  margin  slightly  curved.  The  rays  are  slender, 
bifurcated  at  their  extremity  only. 

The  ventrals,  similar  in  their  form  to  the  anal,  are  situated  at 
the  posterior  third  of  the  body.  Their  structure  has  nothing  that 
distinguishes  them  from  the  anal. 

The  pectorals  are  as  in  the  A.  lams  the*  largest  of  all  the  fins. 
Their  form  is  lengthened,  the  terminal  margin  is  obliquely  rounded, 
and  passes  to  the  inner  margin  by  an  arch.  The  anterior  and  outer 
margin  bears  a  spinous  ray,  bent  beyond  its  insertion,  and  curving 
inwards  a  little  before  the  point.  It  does  not  reach  the  extremity 
of  the  fin.  It  is  flattened  in  the  Horizontal  diameter  of  the  fin ; 
its  basis  is  three-sixteenths  of  ah  ihch  broad  and  terminates  in  an 
obtuse  point,  in  the  margin  of  the  fin.  The  surface  is  striated  longi- 
tudinally on  both  surfaces,  alternating  with  small  furrows  and 
wrinkles.     The  soft  rays  are  as  in  the  other  fins. 

The  general  color  is  of  a  yellowish  brown  on  the  upper  half 
of  the  body,  the  yellow  growing  purer  on  the  sides  and  beneath 
the  belly.  A  large  spot  of  an  intense  black,  and  an  elongated 
quadrangular  form  occupies,  on  the  middle  of  the  back,  the  space 
between  the  dorsal  and  lateral  series  of  shields.  A  second  pair 
of  large  spots  of  the  same  color  occupies  the  same  position  on 
the  sides  of  the  dorsal  fin,  on  which  they  even  encroach  a  little. 
Other  small  spots  are  distributed  over  the  sides  of  the  fish 
&om  the  opercular  apparatus  (itself  included)  to  the  tail  and 
the  fins,  giving  thus  to  the  whole  fish  a  dotted  appearance. 

P.  1,  43-35 ;  V.  26-28 ;  D.  36 ;  A.  25-28.  C.  lower  lobe 
more  than  sixty. 
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The  onl;  specimen  of  this  speciea  which  is  in  my  possession 
was  found  at  Michipicotin  on  the  north-east  shore  of  Lake  Superior. 

Though  this  species  is  very  sioiilar  in  its  general  characters  to 
the  Acipemer  maculotua  Lesueur,  from  the  Ohio,  we  have  not, 
however,  been  able  to  identify  it.  The  description  which  this  au- 
thor ^ves  of  his  species  is  so  vague  that  he  does  not  even  t«U 
us  the  form  of  the  fins.  The  fonnula  of  their  rays  is  far  from 
corresponding  with  that  of  our  species.  Nor  is  the  abdominal  series 
of  plates  the  same ;  those  of  the  sides  and  back  seem  to  resemble 
it  more  closely.  The  snout  is  also  more  slender;  but  had  not 
Lesueur  mentioned  that  the  species  which  ho  saw  is  of  small  size, 
we  might  have  supposed  that  our  specimen  was  the  young,  which 
have  generally  the  snout  more  pointed  than  full-grown  specimens. 

ACIPENSER   RHTNCH.fiUS,   AgOSS. 

This  species  is  very  similar  to  the  preceding ;  it  differs  from 
it  only  in  a  few  characters  which  we  shall  here  enumerate  briefly. 
The  body  is  more  slender  and  diminishes  less  abruptly  towards 
the  caudal  re^on.  The  curve  of  the  back  is  more  elliptical; 
slightly  concave  at  a  small  distance  behind  the  head,  where  the 
third  escutcheon  b  sensibly  smaller.  The  head  is  contained  about 
four  times  in  the  whole  length.  The  face,  from  the  anterior 
margin  of  the  branchial  cavity,  forms  the  fifth  part  of  the  length 
of  the  trunk,  and  the  snout  from  the  nostrils  is  in  the  proper 
tions  of  one  to  five.     The  whole  length  of  the  fish  is  nearly  twenty- 
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the  eye.  Their  form  and  direction  are  not  quite  the  same  as  in 
the  preceding  species. 

The  shields  of  the  dorsal  series  are  sixteen  in  number,  cordi- 
form  as  in  the  preceding  species,  but  longer  than  thej  are  broad, 
approaching  however  more  to  a  circle.  The  right  and  left  mar- 
^ns  are  equally  denticulated.  An  odd  plate  of  medium  size  is 
situated  behind  the  dorsal,  and  behind  this  latter  a  pair  of  much 
smaller  plates  fill  up  the  remainder  ^f  the  space  to  the  anterior  mar- 
gin of  the  caudal.     Both  are  carinated  and  provided  with  a  hook. 

The  lateral  series  consists  of  thirty-five  pairs  of  plates,  elon- 
gated, narrow,  irregularly  triangular,  the  most  acute  point  directed 
upwards,  much  resembling  those  of  the  preceding  species. 

The  abdominal  series  has  from  eight  to  nine  plates,  generally 
more  irregular,  more  strongly  denticulated,  with  a  strong  carina 
and  prominent  hook. 

The  articular  bone  of  the  pectoral  fin  is  stronger  and  more 
widened.  The  pectoral  fins  themselves  are  longer  and  more 
rounded  on  their  posterior  margin.  The  anal  is  also  more  narrow. 
The  other  fins  resemble  each  other  excepting  the  caudal,  which 
seems  to  be  less  furcated.  We  have  not  been  able  to  make  a 
fuller  comparison  of  the  two  species,  having  had  only  a  dried  speci- 
men of  the  latter  in  our  possession.  The  following  formula  of  the 
rays  is  only  an  approximation,  as  the  fins  are  somewhat  defective. 

P.  I,  32  or  33 ;  V.  26 ;  D.  34 ;  A.  25.  C.  lower  lobe  one 
hundred  and  more. 

Very  distinct  fulcra  exist  along  the  anterior  margin  of  all  the 
fins,  with  the  exception  of  the  pectorals. 

Habitat,  Sault  St.  Mary. 

AciPENSER  RuPBRTiANUS,  Richardson. 

This  species,  which  we  did  not  find  in  our  excursion,  is  men- 
tioned here  only  incidentally,  for  comparison  with  those  which  we 
have  described.  Richardson  has  figured  and  described  it  in  his 
Fauna  Boreali-Americana.  Our  comparisons  have  been  made 
upon  a  skin  from  Sault  St.  Mary,  for  which  I  am  indebted  to 
Mr.  McLeod. 
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Its  head  IB  tlucker  than  it  is  long,  forming  one-sereath  of  Uie 
whole  length,  which  is  twenty  inches ;  the  mout  is  covered  with  dis- 
tinct small  plates  upon  ita  surface,  though  it  is  also  granulated.  The 
frontal  sinus  is  broader  than  deep,  and  extends  over  that  part  of  the 
snout  which  is  contiguous  to  the  skuU.  The  dorsal  plates,  twelve  or 
thirteen  in  number,  are  elliptical ;  the  lateral  series  number  twenty- 
five  or  twentj-seven,  and  resemble  somewbat  those  of  the  preceding 
species.  The  abdominal  series  have  eight  or  nine  plates,  longer 
than  broad,  whilst  the  contrary  is  the  case  in  the  A.  rhyncfuBut,  &om 
the  Sault  St.  Mary.  Their  circumfereocQ  is  also  leas.  The  fins 
which  we  have  been  able  to  compare  show  but  slight  differences 
in  the  two  species. 


SlLDRICf. 

Whenever  we  are  induced  Ao  consider  organized  beings  in 
their  connection  rather  than  by  themselves,  we  perceive  at  once 
differences  between  them,  which  throw  more  light  upon  the  laws 
that  regiflato  their  structure,  than  the  most  minute  investigation  of 
isolated  facts.  The  Siluridae  are  fishes  which  it  is  difficult  to  combine 
with  any  other  group,  unless  by  far-fetched  considerations,  and  afford 
a  striking  example  of  the  importance  of  general  considerations  in  the 
special  study  of  zoology. 

Speaking  of  the  sturgeons  above,  I  have  already  mentioned  their 
affinity  to  the  (joniodonts.  It  is  now  a  matter  of  great  importance  to 
examine  upon  what  this  relation  rests,  for  the  systematic  position 
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to  settle  this  question  is  plain,  as  soon  as  we  consider  the  position  of 
those  fins  in  the  Ganoids,  in  which  they  ate  also  placed  at  the  middle  of 
the  abdomen.    The  scales  which  are  wanting  in  most  Siluridse,  would 
apparently  seem,  at  first  sight,  to  aSbrd  little  information ;  let  us  how- 
ever remember  that  there  are  some  genera  among  Siluridse,  such  as 
GaQichthys  and  Doras,  in  which  scales  of  a  very  peculiar  character 
east,  and  that  several  other  genera  have  large  bony  escutcheons 
upon  their  neck.    Now  these  bony  plates  and  scales  have  the  same 
structure  as  the  enameled  scales  of  the  sturgeons,  and  their  position 
in  Doras  reminds  us  strongly  of  the  lateral  shields  of  sturgeons ;  so 
much  so,  that  but  for  the  form  of  the  body,  we  might  be  led  to  con- 
sider these  fishes  as  closely  related.    And  really,  this  affinity  is  not 
altogether  superficial ;  the  development  of  the  jaws  and  opercular 
bones  is  so  imperfect,  as  to  show  little  analogy  to  the  structure  of 
those  parts  in  the  common  Abdommales,  whilst  it  agrees  rather  closely 
to  that  of  the  sturgeons.    The  position  of  the  mouth  in  Loricaria, 
below  the  snout,  is  another  feature  which  connects  the  Goniodonts 
and  sturgeons,  and  the  genus  Scaphirhynchus  may  be  considered  as 
forming  the  most  natural  link  between  the  two  families.    Again, 
Goniodonts  have  pseudobranchije  and  a  thick  membrane  encircling 
the  mouth,  which  constitute  so  many  more  characters  connecting  them 
with  the  sturgeons ;  although  these  points  are  of  less  value  than  those 
already  mentioned.    I  may  add,  also,  that  the  brain  of  Siluridae  bears 
a  stronger  resemblance  to  that  of  the  sturgeons,  than  to  that  of  any 
of  the  Abdominales ;  so  that  I  consider  myself  justified  in  referring 
the  families  of  Goniodonts  and  Siluridae  to  the  order  of  Ganoids, 
where  they  may  stand  as  aberrant  families,  rather  than  among  the 
other  great  divisions  of  the  class  of  fishes. 

PiMELODUS. 

The  genus  Pimelodus,  as  characterized  by  Prof.  Valenciennes,  in 
the  Histoire  Naturelle  dcs  Poissons,  seems  to  me  to  contain  several 
distinct  types,  which  might  with  great  propriety  be  considered  as 
distinct  genera,  characterized  by  their  peculiar  teeth,  the  arrange- 
ment of  their  barbels,  and  the  respective  position  and  extent  of  their 
dorsal  and  anal  fins,  as  well  as  the  form  of  their  caudal.    But  as  the 
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collections  now  it  mj  command  do  not  contun  sufScieot  materials  to 
limit  precisely  those  geuera,  I  shall  onl;  mention  Uiat  such  a  revision 
seems  desirable,  dnco,  as  far  as  I  can  noff  judge,  tiie  group  of 
which  F,  catua  may  be  considered  as  the  type,  ehouid  constitute  a 
first  genus,  and  retuQ  the  name  of  Fimelodus,  and  that  new  names 
should  be  framed  for  the  other  groups  of  species,  of  which  F.  cyda- 
pum,  aUtidutf  ctenodaa,  &c.,  miay  be  cooadored  as  the  respective 
types. 

If  we  now  admit  the  generic  sections,  which  I  propose  for 
the  numerous  species  of  Fimelodus,  their  study  will  be  by  this 
very  fact  much  simplified ;  for  when  we  have  once  the  group  to 
which  our  species  belongs,  its  comparison  with  the  others  will  be 
very  easy.  Now  we  have  already  said  that  the  fiist  group,  that 
which  is  to  retain  the  name  of  Fimelodus,  will  contain  tiie  F. 
Catas  as  its  type,  and  in  addition  to  it  the  P.  punctulatus  Cuv.  and 
Val.,  F.  cmnosuH  and  borealia  of  Hichardeon,  and  F.  aUtiduM, 
n^uloim  and  ceneus  of  Lesueur,  besides  a  new  species  from  Lake 
Superior,  to  be  described  below.  All  authors  have  not  admitted 
F.  nebuloBiia  as  a  species  ;  the  natural  history  of  F.  aMdua  and 
ueneua  leaves  also  much  to  be  desired,  so  it  b  also  with  F.  punctu- 
latua.  So  that  we  are  still  in  doubt  about  the  real  number  of  species 
which  will  compose  the  genus  Fimelodus  proper.  The  Pimelodua 
Catua,  which  is  perhaps  the  best  known,  differs  considerably  from 
our  northern  species,  so  that  we  need  hardly  mention  the  differences ; 
but  F.  nebuhaua  and  F.  alhidua  seem  to  be  very  closely  allied  to 
P.  Catua,  if  we  judge  by  the  description  which  we  have  before  us. 
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PiHELoDUS  FBLI89  Agass. 

The  general  form  is  that  of  most  species  of  the  genus,  neither 
thick,  nor  elongated.  The  abdomen  is  prominent  in  the  space 
contained  between  the  branchiostegal  apparatus  and  the  ventrals. 
The  curve  of  the  back  rises  to  the  height  of  the  dorsal,  whence 
it  slopes  rapidly  upon  the  head.  The  body  is  very  compressed 
firom  behind  the  dorsal  and  ventral  fins  to  the  tail.  It  is  com- 
pletely bare,  with  a  punctulated  appearance,  caused  by  the  aqui- 
ferous holes  which  open  at  the  surface  of  the  skin,  and  wUch 
are  especially  numerous  on  the  anterior  region  and  on  the  head. 
The  lateral  line  is  strsught,  ascending  from  the  middle  of  the 
caudal  to  the  upper  angle  of  the  opercular  apparatus.  The  head, 
fit)m  the  occiput,  forms  the  fifth  part  of  the  whole  length,  whilst 
from  the  posterior  margin  of  the  operculum  to  the  end  of  the  snout 
it  constitutes  only  one  fourth.  The  head  is  longer  than  it  is  broad, 
and  forms  a  regular  oval,  truncated  behind  in  the  occipital  region 
and  elliptical  in  the  anterior  circumference.  The  mouth  extends  as 
far  back  as  the  eyes ;  the  lips  surround  it  under  the  form  of  a  fleshy, 
elastic  swelling,  in  the  middle  of  the  jaws  only ;  but  at  their  reunion 
with  the  angles  of  the  mouth  they  grow  thinner,  widen  and  flatten, 
and  form  a  kind  of  funnel,  which  enlarges,  for  a  third  at  least,  the 
opening  of  the  mouth.  The  teeth  are  arranged  like  those  of  a 
card,  and  distributed  irregularly  upon  the  circumference  of  the 
jaws.  They  vary  in  length  and  size,  but  are  all  acute.  On  the 
lower  jaw  they  extend  much  more  backwards  in  the  mouth  than  on 
the  upper  jaw,  where  they  do  not  extend  beyond  the  basis  of  inser- 
tion of  the  maxillary  barbels.  These  latter,  two  inches  long,  reach  to 
the  posterior  margin  of  the  preoperculum.  They  follow  the  upper 
circumference  of  the  cutaneous  funnel  at  the  angles  of  the  mouth 
for  the  extent  of  six-eighths  of  an  inch.  Hard,  homy  and  flattened 
at  their  basis,  they  grow  gradually  softer  and  more  slender  towards 
their  termination.  The  nostrils  are  situated  on  the  upper  surfiEMse  of 
the  head,  at  a  distance  of  half  an  inch  from  the  end  of  the  snout. 
Their  opening,  of  oblong  form,  measures  one-eighth  of  an  inch  in  the 
direction  of  the  greatest  diameter.     The  barbels  which  arise  from 
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dieir  anterior  margin,  the  smalleat  of  the  four  piurs,  have  exactlj 
tlie  length  of  the  space  contained  between  them  and  the  anterior 
eztremitjr  of  the  head.  Ihey  are  soft,  flabby  and  rounded.  The 
ejree,  proportionally  small  and  Bubcircular,  are  at  &  distance  of  one 
inch  frotu  the  anterior  margin  of  the  head.  Their  diameter  is  five- 
sixteenths  of  an  incli.  The  four  barbels  of  the  lower  surface  of  the 
head  are  placed  upon  an  arc  of  a  circle  within  the  branches  of 
the  jaw.  The  two  internal  ones  are  more  distant  from  each  other 
than  the  external  ones.  These  latter  are  one  and  one-sixteenth 
inches  long,  whilst  the  former  are  onl;  seven-eighths  of  an  inch. 
Thej  are  seft  upon  their  whole  extent,  like  those  of  the  nostrils, 
rounded  and  elongated. 

The  opercular  apparatus  is  almost  completely  hidden  under  the 
skin  and  the  muscles ;  a  slight  swelling  indicates  the  inferoposterior 
margin  of  the  operculum.  As  for  the  preoperculum,  which  forms  the 
anterior  outline  of  the  apparatus,  we  can  trace  its  whole  margin, 
which  is  arched  within,  and  upon  which  the  branchiostegal  mem- 
brane is  fixed.  The  branchiostegal  rays  themselves  are  nine  in 
number ;  the  first  two,  the  most  developed,  are  of  about  equal 
az6,  and  follow  the  outline  of  the  preoperculum,  without  being 
attached  there  otherwise  than  by  the  muscles  which  move  them. 
All  are  flattened  and  concave  on  their  outer  surface.  The  humeral 
apophysis,  which  we  perceive  through  the  skin,  is  strong  and  robust. 
It  extends  two-thirds  the  length  of  the  spine  of  the  pectoral  fins ; 
its  outer  mar^n  is  wrinkled. 

The  dorsal  fin  is  composed  of  a  spinous  and  »x  soft  rays.     Its 
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It  is  composed  of  eighteen  articulate,  well-developed  rays,  measuring 
two  inches  along  the  margins  and  one  and  eleven-sixteenths  inches  in 
the  middle  of  the  fin,  and  of  six  rajlets  in  the  upper  margin  and 
ten  in  the  lower  margin,  hidden  in  the  thickness  of  the  skin.  The 
anal  is  high  and  rounded ;  its  insertion  is  two  and  a  half  inches 
long.  It  numbers  twenty-two  rays;  those  of  the  centre  are  one 
and  six-eighths  inches  high.  The  ventrals,  one  and  three-sixteenths 
inches  long,  are  fan-shaped  and  rounded  on  their  circumference ; 
they  have  eight  soft  rays.  The  pectorals  have  almost  the  same 
form,  though  less  rounded.  They  are  composed  of  seven  soft  rays 
and  one  spinous,  strong  and  robust,  at  whose  inner  side  we  remark 
denticulations,  varying  in  their  number  and  form,  and  extending 
only  along  the  two  upper  thirds.  The  lower  third  has  a  carina  with 
a  sharp  blade.  The  length  of  the  soft  rays  is  one  and  three-eighths 
inches  ;  the  length  of  the  spine  one  and  three-sixteenths  inches. 

The  general  formula  of  the  rays  is  as  follows  :  Br.  9  ;  D.  I.  6 ; 
C.  18;  A.  22;  V.  8;  P.  I.  7. 

Besides  the  differences  in  the  number  of  the  rays,  as  we  may  esti- 
mate by  the  numbers  we  have  given  above,  this  species  differs  farther 
from  the  P.  ccenosus  and  borealia  in  the  general  form  pf  the  fins. 
Their  position  upon  the  body,  relatively  to  each  other,  affords  not  less 
sensible  differences  when  we  compare  the  measures  which  Dr.  Rich- 
ardson gives  for  his  P,  ccenosus,  setting  aside  the  difference  of  size 
of  our  specimen,  which  had  two  inches  more  for  its  whole  length. 
Similar  differences  are  remarked  between  our  P.  Felis  and  the  P. 
hormlis,  though  for  this  latter  we  have  not  been  able  to  make  our 
comparisons  upon  positive  numbers,  the  celebrated  author  having 
neglected  to  give  the  numbers  of  the  rays  of  this  species.  The  pro- 
portions and  the  dimensions  of  the  head  are  also  far  from  agreeing, 
being  in  the  P.  ccenosus  two-ninths  of  the  whole  length,  and  in 
the  P,  borealis  as  broad  as  long,  whilst  we  have  seen,  that  in  our 
species  its  length  forms  the  fourth  part  of  the  whole  length,  and 
that  besides,  it  is  much  longer  than  broad.  The  spinous  ray  of  the 
dorsal  is  more  feeble  than  in  P.  coenosus,  and,  besides,  unprovided 
with  the  deep  groove  in  which  the  soft  ray  of  this  fin  is  lodged.  The 
spinous  ray  of  the  anterior  margin  of  the  pectorals,  which  in  P. 
borealis  is  unprovided  with  denticulations  on  its  posterior  mar^. 
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is,  OD  tlte  coDtru;,  in  oar  ■peraw,  piOTided  with  meli  setntorea  M 
is  the  case  in  P.  eaeaotut. 

Sach  are  the  principal  feabires  upon  irhicli  the  comparison  mi^ 
rest,  vlule  good  figures  are  yet  wantdng.  The  ^Serenoei  wHch  w« 
hare  indiciUed,  howerer  slight  the;  he,  do  not  allow  us  to  identify 
our  8pe<»«8  with  the  one  or  the  other  of  those  mentioned  ahore. 
The  comparisOD  d*  original  spcamens  would  be  neoessuy  in  order 
to  fix  in  ft  sure  manner  the  tnuts  of  reaemblaoce,  or  the  differential 
characters  of  each  4^  them. 


PXRCOPSIB,  AgasB. 

In  order  folly  to  nndentand  and  perfectly  to  appreciate  the  char- 
aotere  of  this  genus,  and  the  interest  involved  in  its  discovery,  it  is 
necessary  to  remember  various  relatdooe  of  the  difierent  types  of  tho 
whole  class,  which  however  do  not  constitate  generic  distinctions, 
although  they  bear  upon  the  pecuIiaritieB  of  this  new  type. 

In  the  first  jdaoe,  it  is  a  matter  of  no  little  importuice  that, 
among  the  fishes  of  former  ages,  we  find  every  where  types  which  di£ 
fer  widely  from  the  forms  of  our  time,  and  that  those  forms  are  tbft 
more  difierent,  as  they  belong  to  older  geological  deposits.  Tho 
diSerences  are  even  so  great,  that  out  of  the  fi)ur  orders  of  this  class, 
there  are  only  two  which  constitute  the  fauna  of  fishes  in  the  <^der 
formations ;  two  orden,  which  in  our  day  are  comparatively  re- 
duced, I  mean  the  Plac<uds  and  Ganoids.  Moreover,  the  types  are 
peculiar  in  all  epochs.    For  irtstance,  the  sharks  of  former  days,  eape- 
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elass.  Now  the  genus  Pereopsis  is  as  important  to  the  tmderstanding 
of  the  modern  types  of  fishes  as  Lepidosteos  and  Gestracion  are  to 
the  xmderstanding  of  the  ancient  ones,  as  it  combines  characters  which 
in  onr  day  are  never  fonnd  together  in  the  same  family  of  fishes,  bat 
which  in  more  recent  geological  ages  constituted  a  striking  pecnliar- 
ity  of  the  whole  class.  My  Percopsis  is  really  such  an  old-fashioned 
fish,  as  it  shows  peculiarities  which  occur  simultaneously  in  the  fossil 
fishes  of  the  chalk  epoch,  which  however  soon  diverge  into  distinct 
families  in  the  tertiary  period,  never  to  be  combined  again. 

This  ancient  character  of  some  of  the  American  fishes  agrees 
most  remarkably  with  the  peculiarity  of  the  vegetation  of  this  conti- 
nent, which,  as  I  have  shown  on  fi>rmer  occasions,  resembles  also 
the  fosffil  plants  of  prior  ages. 

The  geographical  range  of  tliese  peculiar,  old>fashioned  beings  is 
also  very  remarkable,  they  living  in  temperate,  or  rather  cold  climateSi 
when  their  earlier  representatives  lived  in  warmer  epochs. 

The  most  striking  features  of  the  fishes  of  the  tertiary  period  and 
those  of  our  time  consist  in  their  belongmg  to  two  groups  of  the  class 
only ;  one,  the  Gtenoids,  with  rough,  combed  scales,  in  which  the  re- 
spective representatives  have  also  prominent  serratures  on  prominent 
spines  upon  the  head,  in  the  operculum  in  particular,  and  in  the  fins ; 
the  other,  the  Cycloids,  smooth,  with  simple  scales  with  an  entire 
margin,  in  which  some  few  types  however  have  also  spinous  fins. 

Now  my  new  genus,  Percopsns,  is  just  intermediate  between 
Ctenoids  and  Cycloids ;  it  is,  what  an  ichthyologist,  at  present, 
would  scarcely  think  possible,  a  true  intermediate  type  between 
Percoids  and  Salmonidse. 

The  general  form  of  this  genus  remmds  us  of  the  common  perches, 
but  it  is  easily  distinguished  from  them,  by  the  fact  that  its  head  and 
the  opercular  apparatus  are  smooth  and  unprovided  with  denticula- 
tions,  as  also  by  the  presence  of  a  small  adipose  fin,  as  in  the  salmons. 
The  anterior  dorsal  is  also  a  small  fin,  composed  of  soft  branched  ar- 
ticulated fays,  as  in  the  salmons.  The  ventral  fins  are  placed  at 
the  middle  of  the  abdominal  cavity,  as  in  the  Abdominales  in  general. 
The  scales,  however,  are  truly  serrated  as  in  the  Percoids,  a  stnio- 
tare  which,  as  far  I  know,  does  not  occur  in  any  of  the  Abdominales. 
The  conformation  of  the  mouth  is  also  as  in  tbe  perches,  that  is  to 
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Bftj,  the  mtermaziUaries  form  alone  the  upper  margin  of  the  mouth, 
tud  the  maxillanes  stand  behind  as  a  second  arch,  but  the  vomer  aod 
palate  are  entirely  destitute  of  teeth. 

This  fish,  of  which  I  shall  publish  a  full  anatomy,  should  be  conud* 
ered  as  the  type  of  a  distinct  family,  under  the  oame  of  Percopndet, 


Pkboopsis  Q0TrATus,  Agass. 


PI.  I.,  fig.  1  and  2. 

This  is  a  fish  of  small  size  and  slender  &rm,  though  the  back  is 
Tery  much  elevated.  Its  greatest  elevation  corresponds  to  the  ao- 
tenor  part  of  the  doreal  fin,  that  is  to  say,  a  little  nearer  the  end  of 
the  snout  than  the  insertion  of  the  caudal.  The  tcul  is  proportionally 
elongated,  a  little  compressed  between  the  adipose  fin  and  the  bana 
of  the  c&udal.  The  sides  are  compressed,  and  dimmish  gradually  in 
tUcknesa  from  the  front  backwards.  The  ventral  line  is  less  promi- 
nent thu  that  of  the  back ;  it  rises  more  backwards  of  the  anal,  to 
concur  in  the  contraction  of  the  tul.  The  profile  of  the  head,  which 
is  small  and  compressed  like  the  sides,  is  regularly  conical;  tlie 
length  of  die  head  is  contained  three  times  in  that  of  the  body,  set- 
ting aside  the  lobes  of  the  caudal. 

The  eyes  are  large  and  circular,  mtuated  near  the  upper  margin 
of  the  face ;  if  a  vertical  line  passed  through  their  centre,  it  would 
divide  the  head  into  equal  parts.     The  space  which  separates  the 
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shields.  On  the  lower  jaw  there  is  a  narrow  band  of  teeth,  like 
tliose  of  the  intermaxillaries.  The  labials  extend  a  little  beyond  the 
intermaxillary  to  form  the  angle  of  the  mouth,  which  corresponds  to 
a  vertical  line  which  would  pass  before  the  nasal  openings.  The 
suborbital  bones  are  very  much  developed.  They  are  four  in  number, 
intimately  united,  extending  from  the  posterior  and  lower  margin  of 
the  eye  to  the  nostrils.  The  three  first,  much  the  smallest,  occupy 
the  lower  circumference  of  the  orbit ;  the  fourth,  almost  as  large  as 
the  three  others  together,  is  the  strongest  and  the  most  robust  and 
protects  the  lower  margin  of  the  nostrils  ;  it  sends  out  a  prominent 
point  to  the  space  situated  between  these  latter  and  the  eye. 

The  opercular  apparatus  is  completely  smooth,  like  the  surface  of 
the  head  itself.  The  posterior  free  margins  of  the  bones  which  com- 
pose it,  are  destitute  of  any  kind  of  spines  or  denticulation.  The 
most  developed,  and  at  the  same  time  the  most  robust  of  the  bones 
of  this  apparatus,  is  the  preoperculum,  which  occupies  almost  the 
whole  width  of  the  face.  Its  form  is  triangular ;  the  outer  margin  of 
its  ascending  branch  is  slightly  concave ;  the  lower  branch,  the  most 
developed,  is  straight  and  encircles  the  lower  margin  of  the  face. 
The  operculum  is  quadrilateral,  its  four  angles  are  prominent ;  its 
upper,  hinder  and  lower  borders  are  notched  or  concave,  its  anteri(Hr 
margin  is  almost  straight.  The  suboperculum,  small,  narrow, 
oblong,  is  lodged  in  the  concavity  of  the  lower  margin  of  the  opercu- 
lum. The  interoperculum,  which  is  a  third  longer  than  the  suboper- 
culum and  which  it  resembles  in  form,  is  entirely  hidden  under  the 
lower  branch  of  the  preoperculum.  The  branchial  openings  are  very 
large ;  they  continue  to  the  middle  of  the  lower  surface  of  the  head, 
where  they  are  almost  contiguous.  The  branchiostegal  membrane  is 
supported  by  six  curved  rays  ;  the  upper  ones,  which  are  the  largest, 
are  flattened.  There  are  four  branchial  arches  on  whose  inner  border 
we  remark  a  double  row  of  shields  in  relief,  covered  with  small  card- 
like teeth,  as  we  observe  on  the  pharyngeans. 

The  disposition  of  the  fins  is  in  striking  harmony  with  the  form  of 
the  fish.  The  dorsal,  which  is  the  largest,  is  situated  at  the  middle 
of  the  back.  Its  length  equals  the  height  of  its  anterior  margin, 
being  more  than  twice  as  high  as  its  hinder  margm.  The  upper 
margin  is  straight.     There  are  twelve  ravs.    The  two  first  are  short 
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tnd  apinoua,  close  together ;  the  third,  or  firat  of  the  soft  and  utaoii- 
Uted  T&ya,  is  the  largest.  These  latter  bifurcate  at  the  nuddle  of 
their  height ;  every  bifurcation  subdlTides  agun  at  its  extremity.  A. 
■mall  adipose  fin  is  situated  at  about  equal  distance  between  the  pos- 
terior mar^  of  the  dorsal  and  the  basis  of  the  caudal.  The  caudal 
ie  furcated ;  it  has  eighteen  rays,  of  which  the  longest  are  subdirided 
three  times  at  their  tenmnal  extremity.  The  anal  is  utuated  behind 
tiie  dorsal.  This  is  a  small  fin,  higher  than  it  is  long,  with  regular 
and  strugbt  mugins,  composed  of  eight  rays,  of  which  the  first, 
shorter  and  more  slender  than  the  other,  is  undivided.  The  eeooiid 
and  eighth  bifurcate  only  once,  the  five  middle  ones  branch  so  fiu  as 
to  show  divisions  of  the  third  order.  The  vcntrala  are  placed  per- 
pendicularly to  the  anterior  mar^n  of  the  donal,  narrow  at  their 
basis ;  they  soon  widen  to  become  oval  with  a  regularly  rounded 
circumference.  There  are  eight  laye ;  the  four  of  ^e  centre 
thrice  subdivided,  those  of  the  margins  twice  only,  the  first  being 
simile.  The  pectorals  arise  at  a  small  distance  &om  the  braoob- 
ial  opening  and  occupy  almost  all  the  lower  part  of  the  body. 
They  are  elongated,  oval,  composed  of  twelve  very  slender  threads 
like  rays,  subdivided  thrice  at  least  at  tha  centre  of  the  fin,  the  fii«t 
being  simple.    Its  eztreuuty  reaches  almost  the  middle  of  the  dorsal. 

Br.  6  ;  D.  2. 10 ;  A.  I,  7 ;  C.  8, 188 ;  V.  8  ;  P.  12. 

The  scales  are  large  in  proportion  to  the  sixe  of  Qie  fish.  They 
are  little  imbricated  and  of  about  equal  axe  on  the  whole  surface  (^ 
the  body  except  under  the  throat,  where  they  are  a  htt4e  smaller 
and  subcircular.     On  the  sides  their  height  is  greater  than  thor 
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The  groond  color  10  of  a  yellow,  vidaceoiis  tint,  much  dark- 
er above  the  lateral  line  than  bebw.  The  back  is  spread  with 
blackish  brown  spots,  sometimes  disposed  in  two  lon^tadinal  rows, 
sometimes  in  three,  however  without  great  regolaritj.  On  the 
middle  of  the  body  extends  a  silvery  rid^  tapering  slightly  from  the 
head  to  the  basis  of  the  caudal.  It  is  not  rare  to  see  sometimes 
blackish  spots  encroach  upon  this  bright  band.  The  fins  are  nni- 
oolored,  and  of  a  transparent  whitish  tint  like  that  of  the  abdomen* 

We  found  this  fish  in  great  abundance  at  the  Sault  St.  Mary,  at 
Michipicotin  and  at  Fort  William. 

Pebcoids. 

Whenever  we  compare  the  fishes  which  occur  in  a  given  locality, 
we  are  struck  with  peculiar  associations  entirely  diflferent  from  those 
which  we  may  find  in  other  localities.  Take  the  Bay  of  Massachu- 
setts, for  instance,  where  we  have  sharks,  skates,  &c.,  &c.,  combined 
together  in  numeric  proportions,  and  represented  by  species  alto- 
gether different  from  those  which  occur  on  the  shores  of  the  Middle 
States  or  around  Florida  and  in  the  Gulf  of  Mexico.  Again,  if  we 
compare  freshwater  fishes,  as  they  occur  in  any  extensive  hydro- 
graphic  basin,  for  instance,  those  in  the  Canadian  lakes,  or  in  the  Ohio 
and  Misnssippi,  or  those  of  the  lakes  and  rivers  of  Europe,  with  the 
marine  fiEiunse,  we  find  still  more  striking  differences.  Entire  families 
common  in  the  sea  under  the  same  latitudes  have  no  representative 
in  fresh  water ;  there  are  no  sharks  and  no  skates,  no  flounders,  soles 
or  turbots,  no  mackerels,  no  herringp,  as  permanent  inhabitants  of 
the  freshwaters  in  the  latitudes  above  mentioned ;  so  that  a  collec- 
tion of  species  from  the  freshwater  or  from  the  sea,  even  if  all 
the  species  were  to  be  new,  could  be  recognised  by  an  ichthyologist 
as  derived  either  from  the  ocean  or  firom  some  inland  water. 
However  different  such  associations  of  marine  and  freshwater 
species  may  be,  there  is  nevertheless  scarcely  any  fiEunily,  whether 
generally  marine  or  fluviatile,  in  which  there  is  not  some  species 
living  in  the  other  element.  There  are  some  families  again, 
in  which  the  proportions  between  marine  and  fluviatile  species  are 
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about  equal,  and  there  are  sdll  others  in  which  the  indiyidnals  of 
Uie  same  species  are  altematolj  at  different  seasons  of  the  year  either 
marine  or  fluviatile ;  this  is  particularly  the  case  with  such  as  ascend 
from  the  sea  into  the  rivers  at  the  spawning  season,  to  depout  their 
eggs  in  waters  more  genial  to  the  growth  of  their  young  than  those 
in  which  they  are  midnly  to  live  when  full-grown. 

Perooids  belong  to  those  fiunilies  of  which  there  we  certwn  pro- 
portions  of  strictly  freshwater,  and  certain  proportiona  of  strictly 
marine  genera,  the  number  of  marine  species  being  however  much 
greater  than  that  of  the  freshwater  ones,  and  very  few  of  the  species 
baring  the  power  of  enduring  both  the  freshwater  and  the  sea. 

That  the  family  of  Fercoids,  as  it  is  now  circumscribed,  is  in 
the  main  a  most  natural  group,  cannot  be  doubted,  especially  if 
we  remove  from  it  such  genera  as  Trachlnua,  Uranoscopus,  Sphj- 
nena  and  a  few  others ;  there  remains  however  a  question,  not  to  be 
decided  here,  how  far  Sparoids  and  Scicenoids  should  be  considered 
as  disljnct.  Indeed,  at  different  times,  in  two  editions  of  the  same 
work,  Cuvier  in  his  Animal  Kingdom  has  successively  associated 
tliem  in  one  great  family,  and  divided  them  into  two  distinct  groups. 
The  fact  is  that  these  fishes  are  closely  related,  and  it  is  for  future 
investigations  to  determine  the  value  of  those  characters  npoa 
wluch  the  distinction  rests,  which  consists  only  in  the  serrature  of  the 
opercular  apparatus,  the  presence  or  absence  of  teeth  upon  tlie 
palatine  bones,  and  the  degree  of  development  of  the  so-called 
mucous  canals  in  the  head,  characters  which  have  not  even  been 
strictly  adhered  to  in  the  arraii^'cmcnt  oF  indjvijual  genera. 
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and  Haro  or  Grysies,  which  all  occur  in  the  lower  lakes,  to  show 
that  this  is  the  case ;  and  at  the  same  time  to  indicate  the  great  dif- 
ference there  is  between  the  fishes  of  the  upper  lakes  and  those  of 
tiie  lower. 

A  comparative  list  of  the  Percoids  of  the  two  regions  will  show 
better  than  words,  that  notwithstanding  the  free  passage  there  is 
between  all  these  waters,  notwithstanding  the  great  similarity 
between  the  waters  themselves,  there  is  an  organic  difference 
between  the  ichthyological  faunae  of  the  two  regions. 

Lower  Lakes.  Lake  Superior. 
Centrarcbus  sneus.  0 

Fomotis  vulgaris.  0 

Horo  nigricans.  0 

Grystes  striatus.  0, 

Perca  flavescens.  Perca  flavescens. 

Lucioperca  americana.  Lucioperca  americana. 

This  list  shows  not  only  the  great  difference  there  is  between  the 
fishes  of  the  upper  and  lower  lakes,  but  also  how  closely  the  ichthy- 
ological fauna  of  Lake  Superior  resembles  that  of  northern  Europe, 
where  the  same  genera  of  Percoids  have  representatives  as  in  the 
north  of  this  continent,  a  fact  which  goes  farther  to  show  how  much 
more  uniform  the  fauna  of  the  north  is  than  even  the  fauna  of  the 
temperate  zone. 

Perca  flavescens,  Guy. 

Perca  flavescens  Cuv.  R.  Anim.  1817, 11.,  133. —  Cuv.  et  Vol. 

H.  N.  Poiss.  1828 ;  II.,  46.  —  Bicharda.  Fn.  Bor.  Amer.  1836, 

III.,  p.  1.,  PI.  74. — Storer  Rep.  1839,  p.  5. — Ayrea  Best.  Joum. 

Nat.  Hist.  1842,  IV.  266.  — i>eAay  N.  York  Fauna,  1824, 

p.  3.  PI.  I.,  f.  1. 
BoDiANUs  flavescens  MUch.  Tr.  Lit.  Phil.  Soc.  N.  Y.  1815,  L, 

421.  —Kirtl.  Rep.  Zool.  Ohio,  p.  169-190. 
Morone  flavescens  Mitch.  Rep.  Fish.  N.  York. 
Perca  acuta  Cuv.  et  Vol.  H.  N.  Poiss.  1828,  11.,  49,  PI.  10. 

Richards.  Fn.  Bor.  Amer.  1836,  III.,  p.  4.  —  Ddcay  N.  Y. 

Fauna  1842,  p.  6,  PI.  68,  f.  222. 
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Pbroa  orakulata  Cm.  et  Vtd.  Hiet.  "S.  Vase.  1828,  IT.,  48,  PI.  9. 

Jard.  Nat.  libr.,  I.,  92,  PI.  l.—JDekag  N.  T.  Fauna.  1842., 

p.  6,  PL  48,  f,  220.  —  Lmtl.  Cat.  Fiflh.  Conn. 
Fbrca  BBRBAToaaAiniLATA  Cfuv.  et  Vol.  H.  N.  Poise.  1828,  11., 

47.—  (?n^.  in  Om.  An.  K.  X.,  PL  89,  f.  l.  —  Ddtta/N.  Y. 

Vtiaoh.  1842,  p.  6,  PL  22,  f.  64. 
Ferca  qkaoilts  Cm.  et  Vol.  H.  If.  Vom.  1828,  H.,  50.— ^tcAonb. 

Ri.  Bor.  Amer.  1886,  HI.,  4.  —  Ddu^  N.  Y.  Panna,  1842.  p.  6. 

Closely  reBembling  Uie  European  Bpecies,  the  yellow  perch  of 
America  diArs  however  considentbly  from  it,  so  fhat  no  naturalist 
after  Cuvier,  who  first  distinguished  them  from  each  other,  has  ever 
thought  to  identify  them.  Its  several  varietiea,  described  first  nkler 
particular  namee,  seemed  then  to  constitute  spe<neB  quite  as  distinct 
&om  each  other  as  the  Ferca  Jtaoetcmt  is  from  the  Perca  ftwi- 
atiUa.  But  at  that  epoch,  when  the  principle  of  tlie  constancy  or  per- 
manence of  species  had  juat  been  placed  upon  an  anatomical  fimn- 
dalion,  naturalists  for  a  time  lost  dght  of  this  other  fact,  that  the 
species  eommon  to  a  &iina  are  subject  to  individual  variations  which 
ran  over  the  whole  range  of  tlie  species.  To  study  these  changes, 
to  bring  back  every  variation  to  its  true  type,  to  trace  the  <nrcle  of 
the  species  through  so  many  oecillationB,  was  a  task  whose  results 
could  not  he  anticipated.  The  principle  of  the  permanence  ot 
species  has  remained  in  our  science  as  a  well-ascertiuiied  fact,  but 
naturalists  have  found  that  many  which  had  been  distinguished 
as  species  had  to  be  canceUed  as  soon  as  their  characters  were  better 
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William,  from  the  Pic,  and  from  Lake  Huron ;  we  have  compared 
them  with  specimena  from  Maesachusetts,,  New  York,  and  Pennsyt 
yania ;  we  have  compared  agun  uid  again  all  their  different  charac- 
ters, and  we  have  seen  that  the  same  variatioiis  occur  in  aU  these 
supposed  species.  No  difierence  in  the  form  and  relative  position 
of  the  fins  could  be  noticed ;  the  same  arrangement  and  aspect  of 
the  scales  characterizes  them  alL  The  comparison  which  we  have 
thus  been  enabled  to  make  of  ttiese  diflerent  varieties  confirms  ttieir 
specific  identity.  No  appreciable  difference  exists ;  there  are  the 
same  erests,  the  sune  cavities  and  sinuosities  of  the  bones  of  tiie 
bead,  and  the  same  proportions  between  their  difierent  parts. 

POMOnB   VULGARIS,   CuV.   Ot  Ysl. 

PoMons  VULGARIS  Ctiv.  et  Vol.  H.  N.  Pcmss.  in.,  91,  PL  49;— 
VII.,  464,— JBtdlorcfr.  Fn.  Bor.  Amer.  lEL,  24,  PL  76.  —  Starer 
Bep.  1889,  p.  11.  —  Dekojf  N.  Y.  Fauna  1842,  p.  81,  PL  61^ 
f.  166. 

I  have  been  able  to  secure  onlj  a  few  specimens  of  this  species 
firom  Lake  Huron,  about  four  inches  long.  By  means  of  comparisons 
which  I  have  made  of  specimens  from  Massachusetts,  New  York, 
and  Pennsylvania,  I  have  nevertheless  been  able  to  ascertain  its 
identity.  For  more  ample  details  upon  this  fish  I  refer  to  the  works 
quoted  above,  in  which  the  species  is  described  and  figured.  I  must 
however  remark  that  I  have  only  mentioned  in  the  synonymy  those 
authors  with  whose  species  there  remains  no  doubt  in  my  mind, 
since  I  am  satisfied  that  the  so-called  PomotU  vulgaris  of  the  South- 
ern States  is  not  the  same  species.  In  order  to  avoid  all  confusion, 
I  have  left  out  those  synonyms  which  I  was  not  able  to  verify  di- 
rectly, quoting  only  authors  who  have  given  minute  characters  and 
good  figures. 

The  PomotU  wlgarU  has  been  quoted  as  found  in  almost  the 
whole  extent  of  the  United  States.  We  are  sure  that  it  inhabits 
the  Great  Canadian  Lakes,  and  the  Northern  and  Central  States 
of  the  Union.  We  do  not  know  its  western  limit,  thou^  il  ia 
quoted  as  found  in  Ohio.    Our  specimens  are  firom  Lake  Huron* 
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LUCIOPEBCA  AUBRICAITA,  CllT.  et  Vst. 

LUCIOFERCA  AHEEICA5A  CfuV.  6t  Vol.  H.  N.  PolsB.  ZI.,  122,  PI. 
16.  —  Richardt.  Fn.  Bor.  Amer.  III.,  10.  —  Dekay  N.  Y.  Fwna, 
p.  17.  PI.  60,  f.  \bZ.  —  Kira.  Rep.  ZoSl.  Ohio,  p.  190.— 
Btpt.  Journ.  N.  H.  IV.,  237,  PI.  9,  f.  2.—  Thompt.  N.  H. 
Verm.  1842, 130  fig.  —  8tarer  Synope.  1846,  p.  24. 

This  fish  has  about  the  same  geographical  diatribntiou  aa  the 
Perea  fiaxeacem  northward,  but  it  does  not  extend  so  far  south.  It 
occurs  however  in  all  the  great  Canadian  lakes,  aad  throughout  the 
State  of  New  York  and  parts  of  Ohio.  It  remuna  still  to  be 
aacertuned,  whether  the  Okow  or  SomJUh'  belongs  or  not  to  die 
same  species. 

I  do  not  beltoTe  that  the  L.  canadentia  of  Hamilton  Smith  is 
even  speciGcall;  distinct  from  ^e  L.  americana,  though  its  author 
is  disposed  to  view  it  as  a  new  generic  type,  because  of  the  pres- 
ence of  five  spines  on  the  margin  of  the  operculum,  and  of  the 
absence  of  denticutations  on  the  booes  of  this  apparatus.  I  am 
satisfied  that  these  opercular  spines  lose  much  of  their  value  in  this 
genus.  Indeed  in  two  specimens  of  X.  americana  which  I  pro- 
cured about  Lake  Superior,  I  have  seen  that  one  of  them  had 
two  small  points  on  the  hinder  margin  of  the  operculum  of  the  left 
ude  only,  whilst  there  was  no  trace  on  the  right  side.  The  hinder 
point  of  the  operculum  was  itself  very  acute  and  resembled  a  third 


FISHES  07  LAKB  SUPERIOR.  296 

also  in  those  of  Michigan :  the  preoperculum  is  denticulated  on  its 
whole  circumference ;  the  interoperculum  and  the  suboperculum  are 
equally  crenulated  or  denticulated  towards  their  union,  upon  the 
third  part  at  least  of  their  extent  The  lower  margin  of  the  sub* 
operculum  is  undulated.  The  suprascapular  bone  has  fine  serra- 
tures ;  the  scapular  and  the  humeral  are  entire.  According  to  Dr. 
Blchardson  the  crenatures  of  the  margin  of  the  interoperculum 
are  scarcely  perceptible,  and  the  suboperculum  smooth  and  stnught. 
The  suprascapular  should  be  smooth,  like  the  scapular  and  humeral, 
whilst  the  figure  of  the  Histoire  Naturelle  des  Poissons  represents 
these  three  latter  bones  as  serrated.  This  shows  great  variations  in 
these  parts. 

The  following  is  the  formula  for  the  rays  of  the  fins,  as  we 
counted  them  in  our  specimens : 

Br.  7  ;  D.  XIV-II,  19  ;  A.  H,  13  ;  C.  5,  L,  8,  7, 1.,  4 ;  V.  L, 
5 ;  P.  15. 

When  this  fish  is  young,  until  it  reaches  a  length  of  three  to  four 
inches,  the  head  resembles  still  more  that  of  the  pike  than  when  full- 
grown,  the  snout  being  then  very  depressed ;  but  the  teeth  are  all 
uniform.  However,  even  at  this  epoch,  the  whole  of  its  physiog- 
nomy reminds  us  so  much  of  the  species  described  above  that  we 
could  not  hesitate  an  instant  for  its  determination.  The  black  mar- 
blings  stand  out  more  distinctly  from  the  ground  of  the  color  than 
in  the  full-grown ;  they  unite  in  groups  and  constitute  irregular  and 
vertical  zones.  Dr.  Dekay's  Lucioperca  grisea  is  also  founded  upon 
young  specimens  of  the  common  pike-perch. 

Grystes  fasciatus,  Agass. 

CiCHLA  FASCiATA  Lesu.  Joum.  Ac.  N.  Sc.  PhUad.  1822,  EC., 
216.  — Bichards.  Fn.  Bor.  Amer.  1836,  III.,  23. 

CiCHLA  MINIMA  and  Ohioensis  Lesu.  1.  c.  pp.  218  and  220. 

Centrarchus  fasciatus  Kirtl.  Best.  Joum.  N.  H.  1845,  v.  28. 
PL  9,  f.  1. 

Centrarchus  obscurus  Dekay  N.  Y.  Fauna  1842,  80,  PL  1, 

£48. 
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This  apeeies  is  very  cloeely  allied  to  the  Oiyttea  $almMde»  of  ths 
Soathem  States,*  from  which  it  is  however  diBtiDgnished  b;  the 
profile  of  the  more  nised  back,  and  of  oonise  bj  &  broader  body. 
The  sarface  of  the  skall  is  uniformly  rounded  and  not  depressed  aa 
as  in  <7.  talmoidet.  The  proportions  of  the  head  compared  with 
the  body  are  the  same  as  in  this  latter,  but  the  month  is  less  opened 
and  the  shorter  labials  do  not  reach  a  rertical  line  drawn  across  &« 
hinder  marf^n  of  the  orbits,  whilst  they  exceed  soch  a  line  in  (f, 
talmffidet.  The  teeth  are  arranged  like  cards,  and  are  similar  in 
both  species. 

The  fins  upon  tbe  whole  seem  to  be  cut  on  the  same  patten  as  in 
Q-.  aalmoideM,  but  when  we  examine  them  atteDtively  we  see  that 
they  are  all  stabbed  like  tlie  body  itself,  the  ventrals  and  pectorsb 
shorter  and  more  widened,  the  dorsal  and  anal  lower.  Ab  for  ^ 
other  details  of  their  structure  they  are  about  the  same,  as  we  maj 
see  &om  the  following  formula. 

Br.  6;  D.  X.U;  A.  HI,  10;  C.  T,  I,  8,  7, 1,6;  V.  1,5; 
P.  16. 

The  scales  are  a  little  smaller,  but  of  the  same  form  as  in  (7. 
tdbnoidet;  the  ra^atmg  stiue  are  perhaps  less  marked.  Tbisj 
cover  the  opercular  apparatus  and  the  cheeks,  but  at  this  latter 
place  their  smaller  nze  is  quite  remarkable ;  tlos  latter  character 
is  very  sttikiug  when  we  compare  both  species. 

Our  specimens  are  &om  Lake  Horon ;  one  of  them  measorev 
twelve  inches,  and  the  other  seven.  I  have  also  received  two  sped- 
mens  from  Lake  Michigan,  through  the   care  of  Mr.  Samuel  C. 
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HuRO  KIGRICAKS  CtiT.  IS  another  species  of  the  lower  Canadian 
lakes,  which  occurs  also  in  Lake  Champlain.  The  generic  dis- 
tmetiion  from  Grjstes  does  not,  however,  rest  upon  sufficient  charac- 
ters to  warrant  its  preservation  in  the  system  of  fishes ;  I  shall 
therefore  call  it  in  future  Chyttes  niffricans.  It  is  a  very  common 
fish  in  some  of  the  lakes,  and  highly  esteemed  as  an  article  of  food. 
Througihout  the  lake  re^on  it  is  known  under  the  name  of  black 
bass,  and  may  be  seen  in  large  numbers  in  the  enclosure  under  tibe 
gallery  of  the  Cataract  Hotel  at  Niagara.  Dr.  Dekay  describes  it 
as  Centrarchns  faaciatuSy  although  he  copies  also  Cuvier's  description 
and  figure  of  Euro  nigricans^  but  without  perceiving  their  identity. 

In  the  northern  lakes  there  is  only  one  species  of  true  Centrarchus 
found,  the  CentrarchuB  emeus;  but  it  does  not  occur  as  far  north  as 
Xake  Superior,  though  it  is  common  in  Lake  Huron  and  the  otiier 
great  lakes. 

COTTOIDS. 

As  they  have  been  circumscribed  by  Cuvier,  the  Cottoids  consti- 
tute a  most  natural  family,  thou^  they  contain  genera  apparentiy 
widely  distinct.  Indeed,  between  Peristedium  and  Scorpaena, 
between  Pterois  and  Aspredophorus,  between  Gasterosteus  and 
Cottus,  there  seems  to  be  as  great  a  chasm  as  can  exist  in  a 
natural  family ;  however,  they  all  belong  to  one  and  the  same 
natural  group.  But  in  order  to  be  satisfied  that  it  is  so,  one  should  be 
acquainted  with  the  fact,  that  animals  or  plants  belonging  to  one  and 
the  same  natural  division,  will  in  certain  cases  resemble  each  other 
so  closely  as  scarcely  to  alloW  distinct  subdivisions',  as,  for  instance, 
the  Siluridae,  which,  with  the  same  features  throughout  so  numerous 
a  fiimily,  run  into  various  extremes  of  form,  in  which,  however, 
there  is  no  mistaking  the  family  likeness  even  in  the  external  ap- 
pearance ;  the  same  is  also  the  case  among  Cyprinidae  or  among 
Eels.  But  there  are  others,  whose  relations  rest  upon  one  particular 
combination  of  characters,  which  will,  nevertheless,  assume  very 
different  features,  though  preserving  throughout  that  common  trait  of 
character.  Genera  belonging  to  such  families  may  sometimes  at 
first  sight  have  very  littie  resemblance  to  each  other,  they  may 
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diflbr  in  very  ^fiwent  amouata  of  rviition,  wd  nevertheleu  eon- 
ttitate,  at  least  in  Use  eye  of  the  deeper  inTeetigfttor,  a  very  natonl 
gronp ;  such,  for  instance,  a  the  &Bu]y  (tf  Cottcndi,  Boch  again  is 
the  &imly  of  Soomberoids.  The  difficulty  in  snch  cases  is  not  the 
diTersity,  but  a  correct  appreciation  of  the  connecting  charaotar, 
which,  if  miaonderstood,  mi^t  bring  together  animals  widely  dis- 
tinct in  stmotoie,  bnt  apparently  related  by  external  i^pearaoce ;  for 
instance,  the  genus  Capros  among  ScwDbwoids,  near  Zens,  owing  to 
its  form  and  the  dilatability  trf  the  month,  when  in  truth  it  beings 
to  the  Ohtetodonts,  in  the  vicinity  of  Cbelmo. 

Taking  for  granted  tiiat  the  &ioUy  of  Cottoids,  as  it  is  now  oharae- 
teiiaed,  is  in  the  main  a  natoral  one,  the  qoestion  ariaee  at  once, 
what  can  be  draw  to  appreciate  correctly  the  true  relatiooB  of  those 
temarkable  trofdcal  forms,  as  PtenMS,  Lynaoowa,  kc,  with  the 
more  oniform  Cottue,  Etheostoma,  Qasterostena,  of  the  freshwatera 
of  temperate  regions?  To  become  satisfied  that  they  are  truly 
members  of  the  same  &mily,  it  is  necessary  to  undertake  an  extenfflre 
eomparison  of  the  structure  of  their  head,  and  especially  of  the  ar^ 
raogemei^  of  their  in&aorbital  bones,  when  it  is  seen  that  frequently 
the  particular  development  which  characterizes,  generally,  this 
group,  is  reduced  to  a  rudimentary  state  in  some  of  its  members,  as 
in  Etheostoma  and  the  genera  allied  to  it.  This  group  ca  small 
Cottoids  having  attracted  less  attentioD  than  the  larger  marine  types, 
we  subjtun  a  synopos  of  their  genera. 
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broad,  jaws  of  equal  length.      Opercular  apparatoB  and  cheeks 

bare. 

Etheostoma  blennioides  Bqf. 

^^        notatnm. 

<<        third  species  sent  bj  Tfrol.  BaircL 

PiLBOMA,  Dekay. 

Head  conical,  truncated,  in  form  of  a  hog's  snout ;  opening  of 
the  mouth  moderate,  and  in  form  of  an  oblique  arc  of  a  circle,  opening 
at  the  end  of  the  snout,  verj  sUghtlj  protractile.  Lower  jaw  a  lit- 
tle shorter.     Operculum  and  cheeks  scaly. 

Etfieostoma  Caprodes  Bafin. 
Fileoma  semi&sciatum  Dekay. 

^^        v!6T%Ag(U9.    Lake  Superior. 

PossciLOSOMA,  Agass. 

Head  short  and  strong,  rounded.  Mouth  little  opened,  propor- 
tkmaQj  broad ;  it  is  not  protractile,  though  the  maxillary  bone  be 
BKftreable.     Opercular  apparatus  scaly ;  cheeks  bare. 

Etheostoma  variatum    KhU. 
<<        maculatom    ESrU. 
^^        third  species  sent  by  Prof.  Baird. 
fourth  species  sent  by  Prof.  Baxri. 
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BoLEOSOiiA,  Dekay. 

Head  very  short,  rounded  in  section  of  a  circle ;  mouth  small, 
horizontal,  slightly  protractile.  Opercular  apparatus  and  cheeks 
reiy  scaly,  neck  and  sides  of  the  head  compressed. 

Boleosoma  tessellatum  Dekay. 

^^    tenue  Agcui.     Charleston,  S.  C. 

^^    maculatum  Agcui.     Lake  Superior. 
Etheostoma  Olmstedi  Starer. 

<<        fiftii  species  sent  by  Prof. 
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COTTUS. 


A  broad  and  depressed  head,  coatignona  to  a  body  gradaally 
diminishing  towards  the  tful,  is  the  essential  zoological  character  of 
the  genus  Cottos,  which  conttuns  at  the  same  time  freshwater  aod 
marine  species ;  the  former  having,  as  the  character  of  the  group,  ft 
head  generally  smoother  and  less  priokly  with  spines  th&n  tJie 
marine  species,  which  in  their  turn  are  generally  larger. 

Europe  as  well  as  America  produces  species  of  both  groups. 
For  a  long  tame  aH  freshwater  Cotti  of  central  and  nortbem  Europe 
were  considered  as  identioal  with  Oottua  Gobio,  when,  twelve  yean 
ago,  Mr.  Heckel  *  distinguished  several  species,  very  dmilar,  it  ia  , 
true,  to  Cottitt  GoMo,  but  differing,  however,  in  many  reapects. 

Recently,  an  American  naturalist  has  attempted  to  show  that  aH 
Gotta  of  Northern  America  constitute  only  a  »ngle  spetnes,  and 
that  tins  species  is  identical  with  the  Oottut  Chbio  of  Europe. 
However,  studying  the  Ootti  which  we  have  collected  around  Lake 
Superior,  I  first  recoguized  two  species ;  then  comparing  them  with 
the  C.  oognatM  Kchards.  and  the  G.  viacosux  Hald.,  I  found  these 
two  latter  not  only  distinct  from  each  other,  ooutrary  to  tlie 
opinion  of  Mr.  Ayres,  but  yet  distinct  from  those  of  Lake  Superiilr. 
So  that  the  presence  of  C  GoHo  in  this  oontinent  is  quite  iiluuve, 
as  also  the  supposed  identity  of  the  Cotti  in  cUfierent  re^ous. 

A  monograph  of  the  freshwater  species  of  the  genus  Cottus  in 
Northern  America  would  be  a  work  <rf  very  great  importance,  were  its 
Mso  but  to  rectify  the  different  opiniona  entortjuned  with  regard 
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height  fonns  a  litde  more  than  the  half.  Beddes  being  very 
depressed  and  flattened,  the  head  farther  presents  a  slight  depressimi 
on  the  occiput.  The  mouth  is  large,  its  breadth  measures  nearly  six- 
eighths  of  an  inch.  The  jaws  are  of  equal  length,  bordered  with 
excessiyely  fine  teeth,  with  very  hooked  points.  The  upper  jaw  is 
dightlj  protractile.  The  lips  are  considerably  developed  and  form 
a  very  marked  rounded  process,  on  both  udes  of  the  lower  jaw. 
The  eyes  of  a  circular  form,  with  a  cUameter  which  exceeds  a  quar- 
ter of  an  inch,  are  placed  at  a  distance  of  three-eighths  of  an  inch 
firom  the  end  of  the  snout.  The  nostrils  occupy  about  the  middle  of 
this  space.  The  spine  of  the  preoperculum  scarcely  forms  a  pro- 
jection through  the  skin ;  it  is  strongly  bent  upwards  and  back- 
wards. The  upper  and  hinder  angles  of  the  operculum  terminate 
in  a  small  process,  flat  and  sharp,  which  remains  hidden  in  the 
thickness  of  the  membrane  which  encircles  the  free  margin  of  this 
bone.  The  branchiostegal  rays,  six  in  number,  on  each  side,  are 
slender  and  cylindrical.  The  isthmus  between  the  horns  of  the 
hyoid  bone  measures  half  an  inch. 

The  form  of  the  body  is  regular,  gradually  decreasing  towards  the 
tail.  The  line  of  the  back  is  raised ;  that  of  the  belly  is  about 
straight,  forming  the  continuation  to  the  flattening  of  the  lower  sur- 
fiice  of  the  head.  The  greatest  height  corresponds  to  the  anterior 
margin  of  the  first  dorsal  fin;  it  measures  three-fourths  of  an 
inch,  whilst  the  transversal  diameter  of  that  same  region  measures 
nearly  ox-eighths  of  an  mch.  Above  the  tiul  the  height  is  but  five- 
fflxteenths  of  an  mch,  and  the  thickness  one-eighth.  The  tail  itself  is 
slightly  dilated  and  rounded  at  the  insertion  of  the  caudal. 

The  fins  upon  the  whole  are  much  developed.  The  first  dorsal 
has  a  basis  of  six-eighths  of  an  inch,  and  is  five-sixteenths  of  an  inch 
high,  and  is  situated  at  one  and  three-eighth  inches  from  the  end  of 
the  snout.  Its  upper  margin  is  rounded,  the  rays  of  the  centre 
bemg  the  longest ;  they  are  eight  in  number  and  undivided.  The 
second  dorsal,  twice  as  long  as  the  first,  and  one  third  higher,  is 
composed  of  eighteen  rays,  the  longest  occupying  the  centre  of  the 
fin ;  a  single  one  of  them  is  dichotomized  at  its  upper  end.  The 
caudal,  about  six-eighths  of  an  inch  long,  is  truncated  behind.  Its 
iq>per  and  lower  mar^ns  are  slightly  rounded.    Thirteen  rays  may 
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be  oowited  there  wiA  a  few  mdimants  ;  Ae  four  »y»  of  tiw  oentre, 
l»fdrc&ted  from  the  middle  of  their  leogth,  diehotomiie  anew  at 
their  extremity  jcnnUy  with  ^e  two  adjacent  nyn  above  and  below. 
The  aaai  be^ua  beneath  the  third  ray  of  the  seooad  dorsal  and 
terminatea  a  little  before  this  latter ;  ita  form  aa  well  as  its  hogfai 
i>  aboat  the  same ;  tliere  are  fonrtaen  andivided  nya  in  it.  Tbit 
ventralH  oontain  fire  ample  rays ;  the  first,  intimately  etmnoeted  with- 
the  second,  ia  a  little  shorter.  Their  length  is  abeot  fin^i^tlu  <tf  ata- 
inch.  The  pectorals  are  large  and  &n-Uke  ;  the  rays,  fifteen  in  ooiih 
ber,  are  all  undivided  ;  the  longest  oooupy  the  upper  third  part  of 
the  fin.  They  are  only  three-fourths  of  an  inchlong,  of  oouiw  mwdi 
below  the  length  of  the  head. 

Br.  6;  D.  rai.-18  ;  C.  8-18.1 ;  A.  14;  V.  I.  4;  P.  15. 

The  anus  is  ntoated  exactly  in  Ae  nuddle  of  the  length,  iuolndJng 
the  caudal,  which  places  it  nearer  to  the  inaertitm  ot  ttns  fin  thaa 
to  the  end  of  the  snout;  it  is  bordered  behind  by  a  small,  tii* 
angular,  membranous  appen^ge  which  leans  towards  the  anterior 
margin  cd  the  anal.  The  body  is  oompletely  naked  and  unprovided 
with  scales,  aa  is  Uie  case  in  all  spedes.  The  lateral  line  is  very 
distiuct,  it  "beffaa  at  the  upper  margin  of  the  operculum,  bendi 
alightly  downwards,  then  rises  to  terminate  in  a  struct  line  abovi 
the  middle  of  the  second  dorsal  after  having  conaderably  ^proached 
the  back.  A  row  of  pores  is  arranged  in  a  strught  line,  oonstantlj 
ascending  until  they  are  confounded  with  the  back  at  the  Under 
margin  of  the  second  dorsal,  at  a  distance  of  thie^eighths  of  an  inch 
from  the  insertion  of  the  caodal. 
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Aat  ftathor  ffves  of  it.  The  more  disteiit  podtkm  of  the  anus ;  the 
proportioiis  in  tiie  dimeaaioDS  of  the  head  and  body ;  the  lateral 
line  which  terminates  before  the  extremity  of  the  toil ;  the  more 
anterior  position  of  the  anal  relatively  to  the  second  dorsal,  and 
finally  the  shorter  pectorals  in  proportion  to  the  length  of  the 
heady  are  the  most  striking  pecnliiuities. 

I  have  found  several  specimens  of  this  species  in  Montreal 
Baver.  Among  the  number  was  one,  whose  general  form  has  the 
same  aspect,  the  same  tint,  the  same  proportions  of  the  head  aad 
body,  the  same  form  and  structure  of  the  fins,  the  same  mouth,  but 
whose  palatine  bones  bear  a  small  group  (^  teeth  like  those  of  the 
vomer.  As  yet  we  know  only  one  fireshwater  species  with  palatine 
teeth,  the  C.  cuiper  Rich.  From  among  five  other  specimens,  also 
from  Lfike  Superior,  firom  Isle  Royale,  for  which  I  am  under  obligation 
to  Dr.  G.  T.  Jackson,  I  have  found  the  same  group  of  palatine  teeth 
in  the  largest  of  them,  so  that  I  am  inclined  to  consider  this  peculiar- 
ity as  an  indication  of  old  age,  rather  than  a  specific  character. 

CoTTUS  Franklini,  Agass. 

This  species  is  distinguished  from  the  preceding  by  the  following 
characters :  the  head  retains  the  same  proportions  relatively  to  the 
body,  but  the  mouth  is  smaller  and  less  opened,  and  the  teeth  are  less 
strong.  The  body  diminishes  more  abruptiy  in  height  beyond  the 
anus,  and  in  its  whole  length  the  thickness  is  proportionally  greater. 
Thence  there  results  a  more  cylindrical  and  subcorneal  form.  The 
lateral  line  is  less  approximated  to  the  back ;  it  disappears  on  the 
sides  as  in  the  preceding  species,  but  the  row  of  pores  continues  as 
tsix  as  above  the  middle  of  the  insertion  of  the  caudal  after  a  very 
abrupt  depression  a  little  before  its  termination. 

The  fins  are  less  developed,  but  their  relative  position  is  the  same. 
The  ventrals  instead  of  five  rays  have  only  four.  The  caudal  rays 
alone  bifurcate  once  on  the  middle  of  their  length.  In  all  other 
fins  they  are  undivided.  They  may  be  reduced  to  a  formula  as 
follows : 

Br.  6 ;  D.  8-17  ;  A.  12 ;  G.  1-12.2 ;  V.  1-3  ;  P.  14. 

The  membranous  appendage  of  the  posterior  mar^  of  the  anus  is 
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here  only  in  ft  rudimentary  stat«,  but  the  pontion  of  Aub  orifice  is  tbe 
same  as  in  the  preceding  species,  and  this  £Eict  ezelndee,  s  priori,  tiie 
idea  of  an  approach  to  ^e  C.  cognatut  of  Bichardwm.  FarQier, 
oar  species  has  only  fonr   rays  in  tlie   ventrals  and  twelve  in  the 

The  ground  is  of  a  yellow  olive  color  with  black  spots.  Hu 
lower  side  of  the  head  and  body  and  the  lower  half  of  the  sides  are 
yellowish  white.  The  fins  have  the  color  of  the  re^on  of  &e  body 
to  which  they  correspond.  The  ventr^  and  anal  are  of  one  cdw, 
the  others  are  barred  or  simply  spotted  in  tranBverse  rows. 

This  spodes  is  not  without  some  analogy  to  that  of  Fennsyl- 
vania.  The  comparison  which  I  have  been  enabled  to  make  with  it 
by  means  of  specimens,  for  which  I  am  under  obligation  to  Professor 
Bfurd,  has  shown  me  differences  which  I  consider  as  specific. 

Found  in  various  localities  along  the  eaatem  shores  of  I^e 
Superior.  Prof.  James  Hall  has  also  sent  mo  specimens  coUeoted 
by  him  on  the  southern  shores  of  the  same  lake. 


BoLiosoiu,  Dekay. 

This  genna  has  been  instituted  by  Dr.  Dekay  for  a  smaU  fresh- 
water fiah  of  the  State  of  JSew  York.  He  placed  it  in  the  fiimily  of 
Percoids,  whence  we  withdraw  it,  to  associate  it  to  the  Etheoeto- 
mata,  which  should  constitute  a  instinct  group  among  tho  Gottcnda, 
and  the  Gasterostei  another  noar  them.  The  eoolo^cal  chanoteis 
of  this  flciiua  may  be  Fontiulatcd  iii  the  following  mapper :     Tbe  form 
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BOUOSOHA    MAOULATUM,  AglflB. 

Plate  IV.,  fig.  8. 

The  general  form  of  this  species  is  slender.  The  largest  specimens 
"Which  we  hare  stadied  measured  two  and  three-eighths  inches  in  their 
whole  length.  The  occiput  and  the  anterior  re^on  of  the  body,  before 
Ae  first  dorsal  fin,  are  sensibly  depressed.  The  space  which  the 
dorsal  fins  occupy  forms  a  slightly  convex  fine,  sloping  backwards 
and  rising  again  behind  the  posterior  marj^  of  the  soft  dorsal  and 
before  the  origin  of  the  caudal.  The  ventral  line  is  almost  straight ; 
it  becomes  convex  beneath  the  tail  in  the  same  proportion  as  that  of 
the  back  is  concave.  If  we  add  to  that  a  gradual  compression  of 
the  rides  firom  the  front  backwards,  we  shall  have  for  the  whole  body 
an  oval  form,  whichsoever  be  the  re^on  upon  which  we  make  a 
transverse  section.  We  shall  remark  only  a  gradual  decrease  of  the 
oral  from  tfie  head  towards  the  tidl. 

The  head  is  short  and  thick ;  it  forms  just  the  fifth  part  of  the 
whole  lengUi,  measured  from  the  end  of  tiie  snout,  to  the  posterior 
margin  of  the  operculum.  The  snout  grows  rounded  under  the  form 
of  an  arc  of  a  circle,  beneath  which  tiie  upper  jaw  is  fixed  horison- 
tally.  It  18  about  senu-elliptical  and  slopes  over  the  lower  jaw  on 
Hb  whole  circumference.  The  latter,  by  the  third  part  more 
narrow  towards  its  symphysis  than  at  the  origin  of  its  two 
branches,  appears  under  the  form  of  an  acute  angle  whose  summit 
would  be  rounded.  The  mouth  is  small  and  surrounded  with  a 
lip,  continuous,  rounded  and  uniform  on  its  whole  circumference. 
C^urdJike  teeth,  excessively  small,  visible  only  with  the  magnify- 
ing ^ass,  occupy  the  margin  of  the  jaws.  The  vomer  also  has 
teetli,  but  sensibly  larger.  Upon  the  phaiyngeal  bones  they  become 
again  as  slender  as  upon  the  jaws.  I^e  eyes  are  large,  ahnost  circular, 
one-ei^tt  of  an  inch  in  diameter,  rituated  at  the  upper  margin  of  (lie 
ikull,  above  which  they  make  a  regular  projection.  The  distance  which 
separates  them  from  the  end  of  the  rostrum  is  not  quite  equal  to  their 
fiameter.  The  nostrils  open  in  two  orifices,  both  nearer  to  the  orbili 
than  to  tiie  end  of  the  rostrum  ;  the  upper  orifice  is  twice  as  large 
as  the  lower ;  tiiis  latter  is  nearest  the  eye.    Hie  cheeks  are  vety 
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promineat  and  covered  with  very  thin  so^es,  which  are  hidden  in 
the  skin.  Thoae  corering  the  opercular  appantns  are  larger  and 
more  conapicuous.  The  opercular  booes  are  geoerallj  Bmooth ;  the 
preoperculum  is  rounded ;  the  operculum  is  triangular,  with  its 
aummit  turned  towards  the  tiul,  and  terminated  bj  two  proceasea, 
of  which  one  is  a  cutaneous,  thread-like  ezpan^on,  the  other  a  direct 
continuation  of  the  bone.  The  suboperculum  is  of  an  irregular  ellipti- 
cal form,  extending  along  the  whole  lower  mar^n  of  the  opercolnm. 
The  interoperculum  is  a  quite  amall  triangular  plate,  lost  betweoi 
the  bonea  above  named,  which  constitute  the  opercular  apparatoa. 
The  branchioetegal  rays,  ae  usual,  six  in  nomber,  are  slender  and 
dlminbh  in  length  on  the  side  of  the  isthmus  between  the  homa  of 
Uie  h;ind  bone. 

The  anus  ia  email  and  a  little  nearer  to  the  head  than  to  th« 
tail. 

The  first  dorsal,  of  a  roundish  form,  b  generally  separated  from  the 
second  ;  sometimes,  however,  a  small  very  low  membrane  nmtes  the 
hinder  mar^^  of  the  one  to  the  anterior  mar^  of  the  other.  It 
b  composed  of  nine  or  ten  spnous  rajs ;  the  longest  occupy  the 
centre  of  the  fin  ;  they  measure  nearly  five-mxteenths  of  an  inch  i 
the  first  has  only  the  half  of  this  height ;  the  two  last,  which  are  still 
shorter,  incline  very  much  on  the  back.  The  seomd  d<»sal,  a  little 
higher  than  the  first,  is  equilateral,  having  its  upper  mu^pn  almost 
straight,  and  its  poeterior  margin  half  the  height  of  the  anterior  mar- 
gLD,  where  the  largest  rays  are  ;  they  are  twelve  in  number,  all  bifur- 
cated, and  a  few  trifuroated.     Ita  insertdon  measures  a^at  half 
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the  anterior  mar^  remidna  very  short  and  simple.  The  yentrab 
are  inserted  a  little  behind  the  pectorals ;  the j  are  five-rizteenths 
of  an  inch  long ;  their  form  is  lanceolate,  narrow  at  the  base  and 
pointed  at  the  extremity ;  of  the  six  rays  which  compose  it,  that  of 
the  outer  margin  is  simple,  the  two  central  ones  are  the  longest  and 
abont  eqnal.  The  pectorals  are  the  longest  of  all  the  fins ;  their 
posterior  extremity  exceeds  somewhat  the  ventrals.  Their  base, 
which  measures  one-tenth  of  an  inch,  forms  the  fourtti  part  of  their 
length.  The  rays  are  twelve ;  the  central  ones  are  the  most  elon- 
gated ;  they  diminish  regulariy  to  each  side,  giving  thus  to  the  whole 
dT  the  fin  the  form  of  an  oval  elongated  at  both  ends. 

Br.  6 ;  D.  IX-12  ;  C.  6-17.5  ;  A.  11;  V.  I.  5;  P.  12. 

The  posterior  margin  of  the  scales  is  semi-circular  and  finely  pec- 
tinated. The  lateral  line  is  concave,  and  median  on  the  tail ;  it  rises 
perceptibly  as  it  approaches  the  head.  The  back  and  two-thirds  of 
the  ffldes  are  spotted  irregularly  with  black ;  excepting  a  row  of 
larger  spots,  extending  fi-om  the  posterior  margin  of  the  opercular 
apparatus  to  the  pedicle  of  the  caudal.  Below  this  band,  and  as  fitf 
as  the  under  side  of  the  body,  it  has  a  uniform  yellowish  tint.  The 
dorsal  and  caudal  fins,  as  well  as  the  base  of  the  pectorals,  are 
barred  transversely  with  black ;  the  others  have  the  tint  of  the  belly. 

This  species  was  first  observed  at  Fort  William ;  a  large  number 
dT  specimens  were  also  collected  at  the  Pic. 

PiLBOMA,  Dekay. 

The  revision  we  have  made  of  the  species  arranged  in  the  genus 
Etheostoma  by  authors,  has  shown  the  necessity  of  subdividing 
this  group  into  several  smaller  genera,  for  two  of  which  we  have 
retained  names  proposed  by  Dr.  Dekay,  though  he  does  not  seem  to 
have  been  aware  that  his  species  belonged  to  Rafinesque's  old  genus 
Htheottama.  Not  being  able  to  give  at  this  time  a  detiuled  review 
of  this  division  without  further  materials  which  have  no  reference  to 
the  fishes  of  Lake  Superior,  I  shall  limit  myself  to  indicating  Hie 
general  characters  of  the  genus  to  which  I  refer  the  species  desoiibed 
below. 

The  body  is  slender,  fusiform,  compressed.     The  head  is  oonical, 
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troDoated,  tertniaated  by  »  kind  oi  hog's  anont,  wbiedt  pefoeptibly 
exo«eda  the  lower  jaw,  wiOtout,  however,  sloping  over  it.  Tht  moatiii, 
rery  slightly  protmctile,  moderately  op«ied,  resembleB  an  obUqoe  arc 
tii  a  einde,  aiid  opens  at  the  end  of  the  snoat.  The  opennilar 
appar^OB  and  the  cheeks  are  covered  with  scales. 

Besides  the  species  here  described,  SAeoitoma  Caprode*  Baf., 
and  PUeonia  aem^faadatum  Dekay  must  rank  in  tiua  genus. 

FUilOltA  ZXBSA,  AgBSS. 

TluB  species  is  very  neu-  the  Et^tbmta  Capro^  Baf.  (Pi3#- 
oma  Caprodet  Ag.)  &om  which  it  differs  only  in  a  few  pecnliari- 
ties  of  the  stmotore  of  the  qwrcular  apparatos,  m  the  direction  of 
dte  lateral  line,  and  in  the  proportional  size  of  the  eyes.     PUeomt 

Caprodaa  attuna  larger  dimensions  than  onr  P,  tAra,  the  largest 
^dmens  which  we  hare  had  at  our  disposal,  measaiing  only  about 
seven  inohes.  Our  species  is  figured  Plate  4,  figure  4,  under  ^ 
name  <^  Mheostoma  lebra. 

The  general  form  of  the  speciet  nnder  coofflderation  is  elegant 
and  regular.  The  upper  outline  (^  the  body  doacribee  a  sli^t  eorve, 
lisng  hi^iest  at  the  middle  of  the  first  dorsal;  it  ourves  mot* 
atffuptly  on  the  head  than  on  the  side  of  the  tul,  where  it  beoomes 
a  little  concave  on  the  space  ocmbuned  between  the  hinder  mar^ 
of  the  second  dorsal  and  the  insertion  of  the  caudal.  The  abdo- 
men is  less  convex  than  the  back ;  from  the  insertion  of  the  anal,  the 

)utline  naes  and  becomca  slightly  convex  bevood  thia  fi 
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Other,  at  the  eztresuties  of  a  small  {arrow,  arched  outwards.  He 
poeierior  is  the  smallest,  and  occapies  the  upper  and  anterior  mar^ 
of  the  eje ;  the  second  is  placed  nearer  to  the  snout  than  to  the  eje 
itsdf. 

The  scales  which  cover  the  opercular  iq>paratas  are  excessively 
thin,  and  allow  the  form  and  outlines  of  the  different  bones  to  be 
distinctiy  seen,  the  surface  of  wluch  presents  the  same  silvercolored 
reflection  as  the  bare  space  before  the  pectorals,  which  extends  also 
beneath  the  head.  The  ascending  branch  of  the  preoperculum  is 
almost  straight  at  its  hinder  margin,  which  is  thinned ;  the  lower 
anj^e  is  rounded.  The  operculum  has  the  form  of  a  slightly  obtuse 
trian^e;  the  upper  angle  is  armed  with  a  point;  the  mar^ 
forming  the  hjpothenuse  is  slightly  concave  or  undulated.  The 
suboperculum  is  proportionally  large ;  a  membranous  expansion,  in 
which  the  point  of  the  operculum  loses  itself,  terminates  its  upper 
extremity ;  its  lower  extremity  extends  before  the  operculum  in  the 
form  of  a  small  hook ;  the  bone  itself,  like  the  operctdum,  is  rounded 
in  the  form  of  a  stretched  and  undulated  circle,  on  its  circumference. 
The  interoperculum  is  very  small.  The  cheeks  make  no  projection. 
The  branchiostegal  rays,  six  in  number^  are  bent  and  flattened. 
The  anus  is  nearer  to  the  tail  than  to  the  head.  The  lateral  line  is 
direct  firom  the  centre  of  the  caudal  to  the  head ;  beyond  the  anal 
it  approaches  nearer  the  back  than  the  belly.  The  scales  are  of 
middle  size ;  the  denticulations  of  their  posterior  margin  are  only 
visible  with  the  magnifying  gjass. 

Both  dorsal  fins  are  distinct  and  separated  from  each  other.  The 
first  begins  at  three-fourths  of  an  inch  from  the  end  of  the  snout ;  its 
insertion  is  equal  to  this  distance ;  its  greatest  height,  which  is  at  the 
anterior  third,  is  about  one-fourth  of  an  inch,  and  diminishes  gradually 
towards  its  posterior  margin.  The  second  dorsal  is  higher  than  the 
first,  and  .has  a  basis  of  less  than  half  an  inch  ;  it  is  composed  of 
fifteen  Ufiircated  rays  ;  its  anterior  and  posterior  margins  are  equi- 
lateral ;  its  upper  margin  slopes  from  before  backwards,  its  greatest 
height  being  at  the  anterior  mar^.  The  caudal  has  seventeen  well 
developed  rays — that  is  to  say — articulated  and  bifurcated;  and 
eight  or  nine  undivided  rudiments  on  each  of  its  sides ;  its  pos- 
terior marg^l  forms  a  slight  crescent ;  its  upper  and  lower  margma 
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are  etnught.  The  anterior  mar^  of  the  anal  is  oppoute  to  diat  of 
die  Becoud  doraal,  but  ita  insertioii  is  an  eighth  of  an  inch  less,  aod 
it  is  at  least  as  high,  if  not  higher ;  ita  ternunal  mar^  is  more 
coarex ;  the  greatest  rajs  occupy  the  anterior  third  part ;  the  first 
is  undivided ;  the  anterior  margin  is  rounded,  the  posterior  short 
and  strught ;  here  are  twelre  rajs.  The  ventn^  bare,  as  nsnal, 
ax  rajs,  the  first  ondirided ;  their  insertion  is  a  UtUe  belund  the 
pectorals ;  their  length  exceeds  three-eighths  of  an  inch ;  thej  are 
elcNogated  and  terminated  in  a  point,  which  exceeds  the  posterior 
extrenutj  of  the  pectorals.  These  latter  are  somewhat  longer  than 
the  Tentrals,  and  are  composed  of  fourteen  rajs,  the  longest  of  which 
occupy  the  centre.  The  base  of  these  fins  measures  an  ^ghth  of 
an  inch.  When  expanded,  the  rajs  arrange  themselves  in  the  fbna 
of  a  &n,  with  a  regularly  rounded  circumference. 

Br.  6 ;  D.  XIV-IS  ;  C.  9-17.9 ;  A.  12 ;  V.  I.  5 ;  P.  14. 

The  body  is  barred  with  black  transrerae  bands,  extending  firom 
tiie  back  towards  the  Bides.  They  are  alternately  longer  and  shorter. 
None  are  found  on  the  last  third  of  the  sides,  which  has  the  color  <X 
the  abdomen  and  the  lower  part  of  the  head.  The  fins  partake  of 
the  color  of  the  re^on  of  the  body  to  which  they  belong.  Above, 
the  head  is  finely  dotted  with  black. 

The  few  individuals  of  this  species  which  we  have  pwiured  were 
oanght  at  the  He. 


Gastbbosteus  HEBVLOStts,  Agass. 
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parison,  we  have  ascertamed  that  the  species  of  Lake  Superior, 
which  we  here  describe,  is  a  species  distinct  from  aD  others; 
that  &.  oeoidentaiis  Dekay,  and  Q-.  pungitius  Storer,  are  the  same 
^)ecies,  differing,  however,  from  the  Q-.  occidentalis  Guy.  This  lat- 
ter will  preserve  the  name  which  Cuvier  gave  to  it,  and  the  species 
of  New  York  and  Massachusetts  will  be  designated  under  the  name 
of  G.  DeJcayi. 

This  is  not  the  place  to  enter  into  minute  detuls,  by  means  of 
which  to  distinguish  the  species.  We  shall  soon  treat  of  them  in  a 
monograph  of  all  the  species  of  North  America,  limiting  ourselves 
at  present  to  describing  the  one  collected  about  the  Sault  of  St. 
Blaiy. 

The  body  is  subcjlindrical  or  compressed,  growing  thinner  from 
the  insertion  of  the  dorsal  and  anal  fins  towards  the  tsul,  which  be- 
oomes  very  thin  and  slender,  widening  at  the  tip  for  the  insertion  of 
the  caudal.  It  is  from  two  inches  to  two  inches  and  one  half 
kmg  in  adult  specimens ;  its  greatest  height  is  at  the  pectorals,  and 
is  contmed  six  times  in  the  length.  The  outlines  of  the  back  and 
belly  are  slightiy  convex ;  the  former  from  behind  the  occiput  to  the 
posterior  margin  of  the  dorsal  fin,  where  it  descends  somewhat ;  the 
latter  from  the  lower  end  of  the  snout  to  the  posterior  margin  of  the 
anal,  being  depressed  on  the  tail.  The  head,  from  the  end  of  the 
snout  to  the  posterior  margin  of  the  operculum,  is  the  fourth  part  of 
the  length,  and  to  the  occipital  carina  one-fifth.  The  head  is  su1>> 
corneal,  generally  pointed  forwards ;  the  lower  jaw,  which  somewhat 
exceeds  the  upper  in  the  protraction,  forms  an  angle,  reentering 
in  the  retraction.  The  teeth  are  minute  ;  the  fissure  of  the  jaws  con- 
siderable. The  eyes,  proportionally  large,  have  a  diameter  of  nearly 
three-sixteenths  of  an  inch  ;  the  distance  which  separates  their  ante- 
rior margin  from  the  end  of  the  snout  is  a  little  longer  than  their  diam- 
eter. The  nostrils,  which  open  along  this  space,  are  very  near  the 
orbits. 

The  suborbital  bones,  only  two  in  number,  are  fiEu:  from  covering  the 
cheeks.  The  first  protects  the  anterior  margin  of  the  eyes  and  the 
lower  margin  of  the  nostrils,  leaving  a  bare  triangular  space  between 
it  and  the  second  suborbital,  situated  below  the  vertical  line  which 
would  pass  through  the  eyeball.     It  does  not  exceed  the  posteri<Mr 
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margin  of  the  orbits,  and  touches  the  preoperenlaia  only  hj  ito 
lower  marjpn.  The  rest  of  the  cheek,  betveeo  th*  ey«  and  tlie  ft> 
cfterculom,  renuuns  completely  bare.  The;  are  finely  gnutnlatedf 
without  Bpinea  or  denticulaticras,  thooj^  thur  outer  csraoBtfweaM 
jtresents  a  few  notchea.  The  preoperoulum  borders  ibe  poaterior 
and  lower  mar^ns  of  the  cheek  in  the  farm  of  an  obtoae  an^^ 
dilated  on  the  aummit,  and  narrow  at  its  marina.  The  opercalum 
it  tiiangular  with  BlighUy  concave  udes,  the  poeterior  margin  roond- 
ed,  and  the  surface  radiately  striated.  The  subopercnlnin  fiinns  M 
aonte  angle  ;  its  anterior  branch  is  convex  on  the  side  of  the  ope^ 
onlum,  and  coocare  cm  the  ude  of  the  interopeiculom,  which  has 
the  form  of  a  small  subrectaogular  triangle. 

There  are  aboat  three  equal  branchiostegal  rays.  13ie  branchial 
fissure  itself  is  well  proportioned.  The  aupraacapular  and  scapular 
bones  are  not  vi^le  externally ;  Ihe^  attach  the  humeral  to  the  skulL 
The  upper  extremity  of  tho  humeral  ioraa  a  small  tnan^e,  with  graoa- 
lar  surface,  one  side  of  which  extends  above  the  base  of  the  pectorals, 
thus  bounding,  at  the  upper  part,  the  large  smooQi  spaoe  which  sepa- 
rates these  Utter  firom  the  branclual  opening.  This  smooth  space  ii 
bordered  on  ita  lower  circumference  by  the  narrow  prolongatioQ  of 
the  cubitus  oo  each  side,  wluch,  at  the  lower  part  of  the  body,  forms 
a  tnaogle,  whose  suDunit  adraooes  like  the  point  of  a  gothio  arch  in  the 
iithmus  near  to  the  branchial  fissure.  The  sides  extend  parallel  aa 
&r  as  the  oeaa  ionominata,  without  uniting  with  them,  l^ey  thua 
oiroumacribe  a  b&re  tiiangular  space  in  the  encloaure  of  the  arch, 
which  embraces  not  quite  half  of  the  space,  it  being  a  parallelogram 
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ibiated  at  its  eorfilce.    The  uixm  u  mtuated  a  little  behind  the 
middle  of  the  length. 

GRiere  are  generally  une  S{mies  on  the  back ;  a  angle  instance  of 
ti^t  has  ocomred  from  among  a  hundred  indiridoals  sttbmitted  to  onr 
examination.;  none  contained  ten.  A  small  triangular  and  very  low 
membrane  extends  from  the  inferior  iliird  and  inner  part  of  each  of 
tfaem^  to  rejoin  the  back.  ISiese  spines,  of  an  average  height  of  a  tenth 
of  an  inch,  ace  thin  and  bent  somewhat  backwards ;  the  last,  which  is 
beat  a  little  more  than  the  others,  is  always  independent  of  the  soft 
dorsal.  This  latter  is  generally  composed  of  ten,  s(»netjines  eleven^ 
soft  rays,  upon  a  base  of  about  two^fifths  of  an  inch  ;  all  are  bifurca- 
ted, as  is  the  ease  with  the  other  fins  for  three-fifths  of  their  length ; 
at  the  anterior  margin  the  rays  are  almost*  one^fth  of  an  inch  in 
height,  whilst  on  the  posterior  margin  they  are  confounded  with  the 
line  of  Hie  back,  which  ^ves  to  this  fin  the  form  of  a  triangle.  The 
anal,  which  is  exactly  opposite  to  it,  has  somewhat  the  same  form,  with 
a  somewhat  shorter  base,  winch  recedes  a  little  at  its  anterior  margin  ; 
it  contains  nine  rays,  and  in  a  few  exceptional  cases  eight ;  it  is  some- 
what lower  than  ^  dorsal.  The  caudal  is  rounded,  rather  concave 
on  its  posterbr  margin  ;  there  are  constantly  twelve  bifurcated 
rays,  (six  in  each  lobe,)  and  four  rudimentary  ones  at  the  upper 
margin,  and  as  many  at  the  lower ;  the  inner  one  has  twice  the 
kngtii  of  the  three  others  ;  the  largest  rays  are  about  one-fifth  of 
an  inch  in  length.  The  bare  space  of  the  upper  and  lower  margins 
of  the  tail,  which  separates  the  dbudal  firom  the  termination  of  the 
dorsal  and  anal,  varies  between  one-third  and  two-fifths  of  an  inch. 
The  pectorals  are  sometimes  as  much  as  three-tenths  of  an  inch  long ; 
they  are  composed  of  ten  nearly  equal  rays ;  their  form  is  oval, 
narrowed  towards  the  base.  The  ventrals  are,  as  in  most  species, 
reduced  to  a  spinous  ray,  inserted  on  the  ossa  innominata,  with  a 
amall  membrane  from  the  axilla,  at  the  centre  of  which  a  small  simr 
l4e  ray  is  observed.  The  s^onous  ray  is  here  very  elongated,  since 
it  nearly  reaches  the  posterior  extremity  of  the  ventral  cuirass, 
against  which  it  leans  when  at  rest.  It  is  about  one-sixth  of  an  inch 
long,  slightly  curved  within,  excavated  at  the  inner  side  of  its  base, 
snlcated  on  its  outer  surface,  thin  like  those  of  the  back,  and  with  the 
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magDifyiDg  glaas,  traces  of  fine  denticnlftdonB  mftj  be  disoemed  it 

its  inner  marj^. 
D.  Et-10  ;  A.  9  ;  C.  4. 12.4 ;  P.  10 ;  V.  1. 1, 
The  body,  besides  the  bones  of  the  belly,  is  completely  ban  and 

nnprovided  with  scales.     On  the  udes  of  the  twi  we  remark  a  small 

oarina,  which   extends  from  the  hinder  third  of  the   dorsal   and 

anal  fins  to  the  bans  of  the  cand^.      This  carina  is  formed  by 

smaD  bony  pieces,  npon  which  rise  small  depressed  hook-like  pcnnts. 

The  lateral  line  is  contiaued  from  the  anterior  extremity  of  this 

oarina  to  the  occiput,  following  tiie  back-bone. 
This  Rpecies  has  been  found  tn  abundance  at  the  Pic.    When  alire, 

its  color  is  of  an  oUve  brown  abore,  mottied  yn&  blaokisb  brown  and 

silvery  white  below. 

Oastbbosteus  VYaiiMJB,  Agaas. 

Phite  IV.,  fig.  1. 

This  species  is  very  inferior  to  the  &.  condnnut  in  its  sise,  so  that 
we  have  in  it,  and  not  in  this  latter,  the  true  pigmy  of  thq  genus. 
Its  length  does  not  attiun  eleven-razteentfas  of  an  inch.  The  head, 
measured  from  its  anterior  extremity  to  the  posterior  mar^n  of  &.t 
operculum,  has  a  little  more  than  one-fourth  of  it.  Its  height  rariea 
between  one-seventh  and  one-eighth  of  an  inch,  and  remiuns  nearly 
the  same  from  the  nape  of  the  neck  to  the  anterior  fourth  of  the  dorsaL 
The  eyes  are  proportionally  large  ;  the  nostrils,  sitoatod  at  the  upper 


FISHBS  OF  LAKl  SUFSRIOB.  81& 

hidden  under  the  skin ;  the  whole  dotted  with  black.  The  space 
between  the  pectoral  fins  and  the  branchial  opening  is  sensibly 
reduced,  and  covered  bj  the  skin,  the  aspect  of  which  is  the  same 
as  on  the  rest  of  the  body.  The  thoracic  arch  is  not  viable  ;  we 
have  also  scarcely  found  traces  of  the  cuirass  formed  by  the  ascend- 
ing branch  of  the  innominated  bones,  and  about  the  baas  of  the 
ventral  s{nnes,  which  are  perceived  only  with  the  magmfying  glass, 
under  the  form  of  very  small  hooks. 

It  was  difficult  to  count  the  exact  number  of  the  rays  of  the  fins, 
as  they  are  very  thin  and  slender.  We  have,  however,  recognized  the 
ejdstence  of  at  least  six  dorsal  spines ;  the  last  of  which  is  well  devet 
oped,  and  has  a  small  membrane  at  its  posterior  margin,  arising 
from  the  summit  of  the  spine  to  unite  the  basis  of  the  soft  dorsal. 
This  latter  seems  to  have  seven  rays,  composing  a  triangular  fin,  whose 
posterior  angle  rests  on  the  tail.  The  anal  has  the  same  form, 
but  Lb  somewhat  smaller,  opposite  to  the  dorsal,  and  provided  with 
ux  rays.  The  caudal  is  short,  rounded,  and  has  twelve  rays,  perhaps 
even  fourteen,  for  the  two  exterior  ones  appeared  to  us  almost  twice 
as  thick  as  the  others.  The  pectorals  are  pointed,  and  have  eight 
rays  of ,an  exti*eme  thinness.  As  for  the  ventrals,  as  we  have  seen 
above,  they  are  only  visible  with  the  magnifying  glass,  and  all  we 
have  been  enabled  to  do  was  to  satisfy  o*-.i-selves  of  the  presence  of 
the  spinous  ray  common  to  all  species. 

Three  individuals  of  this  species  were  found  at  Michipicotin.  Two 
from  among  them  are  only  one-quarter  of  an  inch  long. 

EsociDfi,  (^The  Pickerels.^ 

The  family  of  pickerels  is  perhaps  the  least  understood  of  any  in 
the  whole  class.  From  the  characters  assigned  to  it  bv  Cuvier,  it 
contains  a  variety  of  fishes,  which  can  scarcely  belong  to  one  and  the 
same  natural  group,  and  indeed  more  recent  investigators,  as,  for 
nistance,  Joh.  MuUer,  have  divided  the  Esoces  of  Cuvier  mto  two 
families,  on  the  ground  of  the  pseudo-branchise ;  so  that  we  have 
now  the  families  of  Scomberesoces  in  addition  to  the  true  Esoces. 
Several  isolated  genera  formerly  referred  also  to  the  family  of  the 
Esoces,  have  either  been  removed  to  other  natural  groups,  or  become 
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the  ij'pea  of  diatmot  btmlies  for  themaelvefl,  as  Leptlosteos  ind 
PolTptenu. 

TSo  BpeoioB  of  Scombereaoz  are  found  in  Lake  Superior,  nor  id 
inj  of  the  lower  lakes,  althoogh  they  occur  in  the  Atlantic  riren  ti 
these  latitudes,  where  BtUme  trutKota  is  not  nnconunoD,  aad  with  it 
SwrrAereiox  iStoreri.  WiUiont  discussing  for  Hid  present  the  nata- 
nl  relations  of  the  Esooes  and  Soomberesocea,  I  canaot  but  Qaak 
that  the  Scomberesoces  are  an  aberrant  type  of  the  great  family  of 
Scombridae,  wiA  abdominal  rmtrals  and  some  other  pecuJiarites. 

The  true  Esoces,  ae  circumscribed  hj  Job.  Miiller,  are  very  f^ ; 
iadeed  his  &nily  contains  little  else  than  the  true  genus  Eboz,  fishes 
which  are  all  inhabituita  of  the  fresh  waters,  and  occur  oUefly  in  tlie 
temperate  sone ;  their  Btructural  peouliaritieB  are  such  tha.t  it  is  diffi* 
eolt  to  ondeistand  their  true  affinities  ;  their  cylindrical,  elongated 
form  indicates  a  low  pomtion  among  abdominales,  as  does  also  the 
oompoffltion  of  their  mouth,  the  maxillary  beiug  entirely  deprived  of 
teeth,  while  the  palatal  bones  contam  a  powerful  armature ;  the 
oonnection  of  dte  intennazillaries  and  maxillariea  in  one  arch  places 
them  however  in  the  vicini^  ol  tiie  Salmonidse.  The  skeleton,  aod 
ei^cially  the  skull,  is  remai^blj  Boft  in  these  fishes. 

North  America  seems  to  be  tlie  proper  fatherlimd  of  the  genus 
Eboz,  its  species  being  numerous  all  over  this  continent,  from  the 
great  northern  lakes,  through  all  the  rivers  and  lakes  of  the  esat  and 
west,  and  as  &r  south  even  as  Florida.  In  North  America,  Uiere- 
fbre,  a  deeper  stady  of  this  fanuly  becomes  alone  posuble,  in  relation 
both  to  the  knowledge  of  species  and  their  affinities  with  the  other 
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ire  meniaoned  by  Dr.  KohaidMa:  an  JE$ox  Luebu  and  an  JSmr 
JEstar  Lesa.  Now  the  species  of  Lake  Superior  is  not  the  Lumm 
of  the  Fauna  Boreali-Americana,  as  we  might  mfer  by  comparing  the 
^descriptions.  In  regard  to  thisi  we  conld  entertain  no  doubt.  As 
for  ihe  JE$ox  £star  of  Dr.  Bichardscm,  we  allow  that  we  have  doubts 
whether  or  not  the  author  of  the  Fauna  Boreali-Americana  had  the 
true  JEwx  Estor  Lesu.,  or  perhaps  my  S^ox  BareuSj  finom|Lake  S»- 
perior.  The  description  which  he  ^ves  of  it*  is  too  incomplete  te 
enable  us  to  recognize  it ;  the  more  so^  as  that  description  is  made 
wilh  reference  to  JE90X  Imcius^  which  is  found  to  be  quite  different. 
Only  two  characters  occur  which  may  be  oonudered  to  have  some 
value  I  but,  strange  to  say,  these  two  characters  are  found  united  m 
none  of  Ihe  species  which  I  know.  I  mean,  first,  the  form  of  the 
scales,  which  are  as  high  as  they  are  .long,  a  character  which  we 
find  in  the  true  Eboz  JE$tor  Lesu.  But,  again,  the  scales  would  be 
much  smaller  in  the  species  which  Dr.  Bichardson  had  in  view. 
The  JSiox  Estor  Lesu.  is  the  species  which  has  the  least  number  of 
scales  on  the  cheeks  and  opercula ;  but  Dr.  Bichardson  gives  for  his 
E.  E$tar  two  rows  of  scales,  which  descend  along  the  anterior  mar- 
gin (^  the  operculum  until  they  attain  the  upper  angular  process  of 
the  suboperculum.  It  is  therefore  possible  that  the  species  referred 
to  JS'toa;  Ettor  by  Dr.  Kchardson  was  neifiier  the  E90X  E$tar  Le* 
soeur,  myp  my  Esox  JSareuSy  but  a  species  distinct  firom  all  otiiers, 
as  the  small  sise  of  its  scales  seems  to  indicate. 


Esox  BoBEUS,  Agass. 

When  marked  external  zoological  characters  are  wanting  in  a 
group,  on  account  of  its  uniformity,  it  becomes  necessary  to  resort 
to  another  series  of  facts.  When  the  object  is  to  find  the  place 
which  a  certun  family  occupies  in  its  order  or  in  its  class,  company 
tire  embryology  and  palaeontology  will  often  answer  the  purpose  as 
completely  as  an  anatomical  investigation,  and  even  with  more  pre- 
cinon.  If,  on  the  contrary,  we  have  to  do  with  the  distinction  of 
species,  we  may  in  such  cases  have  recourse  to  comparative  anatr 

•FMyn  BofwOi-AflMfiMMb  p.  W. 


818  LAKB  (ICPKSIOR. 

omy.  In  tbe  present  instance,  we  hare  had  no  oceaeion  to  heiitate. 
Having  seen  by  tnrns  the  general  form,  Qio  outlines  of  the  fins,  Uie 
outer  details  of  the  head,  and  the  color,  sometiineB  varying  in  the 
same  species  to  a  great  extent,  and  at  others  preserving  a  monot- 
onous tuiiforroit;,  we  hare  taken  for  our  gwde  the  structure  of  tiie 
mouth,  and  particularly  that  of  the  palatal  hones  and  of  the  vomer, 
and  we  may  say,  &at  whenever  we  have  had  series  of  specimens  at 
our  disposal,  the  general  truts  of  the  species  have  not  varied  senn- 
bly.  We  have  relied  still  more  confidently  on  this  method,  when, 
after  comparing  the  buccal  apparatus,  we  have  seen  the  extreme 
variations  stop  in  these  linuts. 

What  strikes  us,  especially  in  the  species  here  referred  to,  is  the 
general  smallness  of  the  rows  of  palatal  and  vomeric  teeth.  None 
make  a  strong  projection  above  the  others.  The  surface  of  the 
palatals  has  a  very  umform  appearance,  and  it  is  only  when  we  ex- 
amine them  closely,  that  we  perceive  that  the  teeth  of  the  inner  row 
alone  exceed  those  of  the  hody  of  the  bone  in  size  by  about  one-third, 
thou^  remaining  equal  among  themselves.  The  palatal  bones 
themselves  are  slightly  bent,  with  the  convex!^  turned  inwards. 
Their  greatest  length  is  one  and  a  half  inches,  their  greatest  breadth 
one-third  of  an  inch,  which  muntmns  itself  on  the  anterior  two- 
thirds,  ^mimshing  senably  w  the  posterior  third,  the  extremity  of 
which  terminates  in  an  oblique  line,  extending  from  the  front  back- 
wards. The  anterior  margin  is  oblique  &om  helund  ferwards,  aa  in 
most  species,  owing  to  the  curve  of  the  snout.  The  vomer,  inclad- 
ing  its  dilatation  and   tho  narrow  band.  Js  one  and  nine-sisteentha 
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lower  jaw  as  with  those  of  the  palate.  The  largest,  rituated  on  the 
posterior  two-thirds  of  the  maxillary  branches,  are  nniform  among 
themselves  and  regularlj  spaced,  slender,  flattened,  and  their  acute 
point  is  curved  either  backwards  or  inwards.  At  the  anterior  part, 
and  on  the  symphysis,  the  same  uniformity  exists ;  and  though  form- 
ing only  one  single  row,  they  are  grouped  in  pairs.  They  incline 
towards  the  interior  of  the  mouth,  and  are  more  conspicuous  than  on 
the  body  of  the  palatal  bones. 

The  tongue  is  slightly  dilated,  laterally  rounded,  subtruncated  at 
its  {Ulterior  margin.  It  has  on  its  middle  two  contiguous  shields, 
covered  with  excessively  small,  card-like  tee&.  The  posterior,  of 
elliptical  form,  is  six-eighths  of  an  inch  long,  and  one-fourth  of  an 
inch  broad.  The  anterior,  half  as  long,  terminates  in  a  conical  point, 
at  a  distance  of  one-third  of  an  inch  from  the  end  of  the  tongue. 
We  remark  two  small,  similar  shields  on  the  symphysis  of  the  branch- 
ial arches.  The  pharyngeal  bones  are  furnished  with  card-like  teeth 
of  great  uniformity. 

The  external  characters  of  this  species  may  be  indicated  in  the 
following  manner.  In  general  it  is  fusiform,  the  greatest  thickness 
corresponding  to  the  middle  of  the  length,  whence  the  body  seems  to 
taper  towards  both  its  extremities.  The  head  forms  one-fourth  of  the 
whole  length  ;  its  conical  form  is  merely  the  result  of  the  attenuation 
of  the  body  forwards,  which  renders  it  proportionally  small;  its 
upper  £ace  is  flattened ;  a  mecUum  furrow,  with  widened  margins, 
occupies  the  centre  of  it,  between  both  eyes.  The  snout  is  depressed, 
and  terminates  in  an  elliptical  curve,  which  exceeds  the  extremity  of 
the  lower  jaw.  Numerous  and  considerably  large  pores  extend  on 
the  frontals  above  the  snout ;  from  the  occiput  they  pass  beneath 
the  orbits  and  through  the  preoperculum  on  the  branch  of  the  lower 
maxillary.  The  mouth  is  moderately  opened.  The  eyes  are  large  and 
elliptical ;  their  horizontal  diameter  is  eleven-sixteenths  of  an  inch, 
their  vertical  diameter  nearly  five-eighths  of  an  inch.  The  nasal  ori- 
fices, two  in  number  on  each  side,  open  before  and  within  the  eyes ; 
the  hinder  is  separated  from  the  orbit  by  a  space  of  only  one-fourth 
of  an  inch ;  it  is  crescentic,  with  the  convexity  turned  towards  the 
eye ;  a  membranous  fold  shuts  its  opening ;  the  anterior  is  ovoid,  and 
has  a  large  opening  outwards.    The  cheeks  are  completely  covered 
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'  with  Bcalee  u  also  the  upper  half  of  the  opereolotn.  The  nst  of 
tite  opercul&r  apparatus  is  bare.  The  preopercntum  is  narmr,  iti 
posterior  margiu  nodulated.  The  operculum  is  trspewndal ;  its  so- 
tenor  loar^n  concave ;  the  posterior  rounded,  and  the  lower  obHqne. 
The  enboperculum,  somewhat  longer  than  the  operculum,  is  about 
oae4hird  as  broad,  being,  howerer,  somevhat  more  narrow  behind 
tfaan  ID  front.  The  interoperoulum  is  very  narrow  and  -  elongated, 
being  undulated  like  the  preoperculum  on  iba  outer  marg^.  The 
branohiostegE^  membTane  is  narrow  ;  it  oontuns  fifteen  rsjs,  of  which 
the  first  is  much  the  broadest ;  all  are  flattened  or  compressed ;  the 
longest  are  two  inches ;  the  shortest  fire^i^ths  of  an  inch  loag. 

The  body  grows  tbumer  towards  the  tail  from  the  ventrals,  under 
gtnng  a  conaderaUe  contraction  behind  the  dorsal  and  anal  fins.  It 
widens  again  at  tlie  insertion  of  the  caudal. 

The  dorsal  fin  has  a  quadrangular  fi>rm,  its  upper  mai^  being 
ooly  slightly  arched ;  it  is  two  and  three-eighths  inches  long  and  two 
inches  high.  The  rays  are  twenty-one  in  number ;  tlie  tiiree  first  an 
nry  short,  and  are  applied  towards  the  finuih ;  the  three  last  diminish 
equally  in  height ;  its  posterior  mar^n  is  at  a  dietBoce  of  three  iiuAaa 
fixm  the  rudimentary  rays  of  the  oaodtd.  The  anal  is  atoated  a 
tittle  farther  baok  than  the  dorsal,  at  a  distance  of  two  and  thrm- 
(Bghths  inches  only  from  the  haras  of  the  eaadal ;  ita  oircmnferenoe  is 
loanded ;  there  are  ten  rays ;  tiie  fonr  first  near  the  fifth ;  its  length 
is  an  inch  and  six-ei^ths,  its  hei^^t  two  inches,  making  it,  of  course, 
tn^er  than  long.  The  caudal  is  composed  of  eighteen  rays ;  it  ii 
notched ;  the  breadth  at  the  extremity  of  the  two   lobes  i 
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inches.  Tbe  pectorals,  composed  of  sixteen  njs^  have  the  same 
general  form  as  the  yentrals,  but  still  more  rounded,  longer,  and 
broader  by  one-fourth  of  an  inch,  with  a  basis  of  insertion  of  eleven- 
Axteenths  (tf  an  inch. 

Br.  15;  D.2X;  A.  18;  C.28;  V.ll;  P.  16. 

The  scales  are  oblong,  longer  than  broad,  and  proportionally  larger 
tiian  in  the  JSmx  Ustar  Lesu.  We  may  count  four  of  them  on  the 
qiaoe  of  three-eighths  of  an  inch.  The  lateral  line  is  yery  distmct ; 
it  follows  the  middle  of  the  body  from  the  basis  of  the  caudal  to  a 
p(Hnt  in  front  of  the  dorsal  and  anal  fins,  whence  it  rises  to  terminate 
al  the  height  of  the  upper  third  of  the  operculum. 

The  upper  ade  of  the  head,  the  back,  and  the  upper  half  of  the 
adee  are  bluish  black,  amidst  which  the  scales  shine  with  a  metallic 
asure  reflection.  The  face  and  the  lower  half  of  the  ttdes  have  a 
lighter  tint,  are  sprinkled  with  whitish  spots,  arranged  in  fforizontal 
or  oblique  bands  on  the  face,  spherical  or  ovoid  on  the  sides,  and  dis- 
posed in  ill-defined  longitudinal  rows.  The  lower  £dde  of  the  head 
is  white ;  the  abdomen  is  very  pale  yellow.  The  fins  have  an  olive- 
eolored  tint ;  the  caudal  has  black  spots,  elongated  in  the  directioD 
of  the  rays ;  these  spots  affect  less  regularity  on  the  dorsal  and  and, 
and  disappear  almost  entirely  on  the  ventrals  and  pectorals. 

In  the  young  individual,  the  spots  <^  the  sides  do  not  exist,  as  such. 
The  general  color  is  more  olive,  more  uniform,  and  the  body  is  barred 
Tertically  with  sinuous  white  bands,  wUch  are  now  and  then  inter- 
eepted.  This  fish  was  obtained  from  various  places  along  the  north- 
em  shores  of  Lake  Superior. 

Gaboids. 

The  family  of  codfishes  contuns  numerous  species,  closely  allied, 
an  of  which  are  circumscribed  within  the  colder  re^ons  of  both 
iMBispheres.  The  northern  seas  especially  teem  with  codfishes  of 
Tarious  kinds,  and  the  number  of  mdividuals  of  some  of  the  speiaes 
most  be  countless,  if  we  judge  by  the  quantity  cau^t  annually. 
Taken  as  a  whole,  this  fomily  con^ts  of  low  forms,  their  body  being 
very  much  elongated,  their  vertical  fins  very  large,  and  the  ventrals 
placed  in  such  a  position  under  Ae  Mn^  as  shows  that  when  theg^ 


were  formed,  the  rertical  fin  extended  anderneath  very&r  fbrwards. 
The  abdominal  cavi^  extends  also  far  backwards.  In  Bome  of  the 
genera,  the  doraid,  caudal,  and  anal  remun  continacnu ;  in  athen, 
thej  are  slightlj  divided  ;  in  others,  they  become  subdivided  into 
many  fins,  but  in  all  they  extend  very  far  forwuds.  From  their  geo- 
graphical diatribnlioQ  in  the  colder  portions  of  the  northern  hemi- 
sphere, we  need  ttot  be  surprised  at  finding  a  good  many  of  these 
fishes  among  the  freshwater^,  as  the  northern  seas  contain  less  salt 
ttiaa  the  other  portions  of  the  ocean. 

The  real  affinities  of  the  family  are  still  obscure  to  me.  From 
their  peculiar  affinitleB,  they  stand  very  much  by  themaelTas ;  how> 
erer,  the  large  size  of  the  head,  the  de7eIopmentB  of  ^e  dorsals,  and 
even  tiie  structure  of  the  skeleton,  seem  to  bring  tiiem  near  the  Lo- 
phioids  :  and,  on  the  other  band,  I  cannot  but  think  the  Scomberoids 
somewhat  related  to  them,  especially  when  eomparing  the  Heriuccinfl 
with  yaucrat«s,  etc.  In  Lake  Superior,  one  single  species  of  that 
&mily  occurred. 

The  first  account  we  possess  of  the  Oad(uds  of  North  Amer- 
ica dates  back  to  the  year  17T8.  At  that  epoch,  J.  Reinhold 
Forster  published  descriptions  of  four  species  of  fishes  of  Hudson's 
Bay,  in  a  letter  addressed  to  Pennant,*  among  which  a  Lota  is 
mentioned,  which  he  identifies  with  the  European  spedee,  so  well  de- 
scribed, he  says,  by  Pennantf  himself,  that  he  thought  it  superfluous 
to  add  anything.  The  sole  difference  that  struck  him,  was  a  larger 
nae,  bbA  six  branchiostegal  rays  instead  of  seven.  Pennant  after- 
wards inscribes  it,  in  hia  Zoiilogia  Arctica,  under  the  same  denom 
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already  begins  a  discrepancy  in  ihe  characters  assigned  to  this  spe* 
cies.  Lesuenr  says,  ^^jaws  equals  ^  and  Mitchill,  **  upper  Jaw  long' 
e$ty  and  receiving  the  lowerP  He  adds :  "  The  ekin  is  emooth  and 
eealeUsi.^*  The  smallness  of  the  scales  mnst  have  misled  him ;  if 
not,  his  Q-adue  lacustrie  is  not  the  Chdue  maeuioeus  of  Lesnenr. 
Dr.  Richardson  mentions  the  Qadui  Lota  in  Ids  Journal  of  the  Expedi- 
tion of  Franklin,  published  in  1828  ;  and  m  1886,  when  pablit^iing 
iiie  Fauna  Boreali-Americana,  he  describes,  under  the  name  of  Lota 
maculosa^  a  species  from  Pine-Island-Lake,  which  must  be  the  same 
he  had  seen  in  1823,  since  he  gives  the  same  synonyms.  The 
description  is  considerably  detailed,  but  it  contains  no  criterion 
establishing  the  perfect  identity  with  the  species  of  Lesueur.  He 
agrees  on  the  point  that  the  jaws  are  of  equal  length,  but  as 
for  the  lateral  line,  Lesueur  had  said,  *^  in  the  middle  of  the  hodifj* 
and  Richardson  says,  ^^  nearer  to  ike  hade  than  to  the  helly^  and  it 
dightiy  arehed  till  it  parses  ihe  first  third  of  ihe  anal  fin,  cfter 
which  it  takes  a  straight  course,*^  etc. 

In  1839  Dr.  Storer*  gave  a  short  description  of  the  Q-adus  eon^ 
pressus  Lesu.,  which  he  places,  however,  in  the  genus  Lota,  without 
trying  to  establish  a  connection  between  his  description  and  that  of 
Lesueur. 

In  1842  Dr.  J.  P.  Kirtlandf  copies  the  description  of  Gf-.  maeulosus 
of  Lesueur,  and  cites  Richardson  in  the  synonyms.  He  adds  a  fig* 
ure.  In  the  same  year,  1842,  Rev.  Z.  Thompson|  describes  a  spedea 
from  Lake  Champlain,  comparing  it  with  the  description  of  (7.  maew' 
losus  Lesu.,  and  though  retming  for  it  this  name,  he  remarks  certain 
differences  which  strike  him.  Thus,  the  upper  jaw  is  uniformly  longer, 
and  the  lateral  line,  '^  anterior  to  the  vent,  is  much  nearer  the  back 
than  the  hdly.^^  In  this  sense,  the  lateral  line  agrees  with  the 
description  of  Dr.  Richardson.  Mr.  Thompson  finds  much  resem- 
blance between  his  fish  and  that  described  by  Dr.  Storer  under  tiie 
name  of  Lota  Brosmiana,  but  it  diffisrs  from  it,  he  says,  '^  in  having 
the  upper  jaw  longest,  in  having  the  snout  more  pointed  and  less 
orbicular.^*    He  finds  that  his  fish  differs  as  much  from  the  Loim 


•  Rep.  etc.,  p.  134.  f  Bott.  Joan.  Nat  Hiit.  lY.,  9i,  PI.  8. 1 1. 

X  Historj  of  Vermont,  p.  146. 
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maeulota  L«8u.  aad  Xola  Brontiana  Storer,  M  these  latter  cUfiw 
Kaoag  themBfllres ;  and  that  tlte;  oonstitute  three  species  or  onl;  ODe. 
Here,  for  the  fint  dnte,  we  have  a  critical  and  comparatire  ezamina- 
tioot  but  it  does  not  satiafy  the  writers  who  follow  him,  or  thej 
leem,  indeed,  not  to  have  known  his  account 

As  to  Lota  compretaa  Lean.,  Mr.  Thompson  was  not  acqosinted 
with  it,  and,  in  his  tnm,  he  ocpiea  the  description  of  Dr.  Storer. 

T^^  Natitral  Siitary  <^  th*  Fitha  qf  Ntw  IVi  appeared  also  ia 
1642.  £ofa  maeuioM  is  there  maerted  with  a  long  list  of  synonTms, 
bttt  wiQioat  comparative  criticism.  Then  oh&racten  are  notioed,  to 
whioh  nobody  had  made  alluuon  before.  Soch  are :  *'  PedoraU  long, 
foitUed  ;  thar  Up»  reaching  nearl;/  to  the  bate  of  the  frit  cbrtat "  — 
**fir»t  donal  vrnail,  aubtnangnlar ;  "  and  a  figure  to  confirm  them. 
Dr.  Deka;  says,  however,  he  is  acqauntod  with  Lota  comprtata  on^ 
tikroogb  the  descriptions  of  Lesneur  and  Storer,  from  whom  he  maj 
have  borrowed  Ids.  But  whence  comes  lus  figure,  which  ensti 
nowhere  else,  so  far  as  I  know  ?  Dr.  Dekay  describes  and  figores  also 
aoDther  species,  which  he  cwuiders  as  new,  nnder  the  same  of  Lota 
Mtfnktfa  from  the  Hudson  Biver,  and  which  Dr.  Storer  coneoden  as 
BynonymooB  with  his  L(Aa  Brotmiana,  of  New  Hampshire.*  Cer- 
tunly,  if  this  identic  is  resl,  it  does  not  exist  in  the  figures  whidi 
these  two  authors  have  published,  nor  even  in  dieir  descriptions,  smce 
^e  one,  (^Lota  momata  Dek^,)  has  the  npper  jaw  larger  than 
the  lower,  while  in  the  other  (^Lota  Bromuana  Storer)  both  jaws 
are  equal.     And  there  are  still  other  differences. 

In  such  a  state  of  things,  it  waaimpossible  for  me  to  cstabliah  the  a' 
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Lota  maculosa. 

The  description  which  best  cmncides  with  cur  specimens  is  that  fi 
Ifr.  Thompson  of  the  Lota  of  Lake  Champlain,  and  which  we  have 
cited  above.  The  wood-cat  which  he  gives  of  it,  thon^  mnch 
reduced,  snst^ns  this  asserdon.  I  will  remark  one  difference  onlj, 
which  is,  that  the  snout  is  more  pointed,  and  the  upper  lip  slopes  more 
oVer  the  lower  jaw  than  in  the  specimens  from  Lake  Superior.  tThe 
first  dorsal  fin  seems  also  to  be  higher  than  the  second. 

Dr.  Richardson  not  having  figured  the  species  which  he  describes^ 
we  have  compared  attentively  his  description  with  our  specimens^ 
to  which  it  applies  in  a  general  way,  as  also  in  several  peculiarities ; 
nevertheless,  we  would  direct  the  attention  of  ichthyologists  to  the 
foUowmg  differences :  The  head  is  proportionally  more  elongated, 
fcrming  only  the  fifth  part  of  the  whole  lengtti ;  the  snout  more  pointed, 
the  upper  jaw  somewhat  longer  than  the  lower ;  this  latter  is  besides 
Conriderably  exceeded  by  the  upper  lip.  The  distance  which  separates 
fhe  oentre  of  the  orbit  from  the  end  of  the  snout  is  equivalent  to  three 
lengths  of  the  axis  of  the  orbit  itself;  this  axis  is  contained  four  times 
and  a  half  on  the  space  which  extends  from  this  same  point  of  departure 
to  the  posterior  margin  of  the  operculum,  being  contained  seven  times 
and  a  half  in  the  whole  length  of  the  head.  The  eyes  themselves  are 
berides  situated  at  the  upper  margin  of  the  face,  so  as  to  be  seen  from 
above.  The  labials  are  an  inch  and  a  half  long,  the  intermaxillariet 
one  inch.  These  measures,  compared  with  those  which  Dr.  Richardsoa 
pves,  show  us  remarkable  differences  in  the  proportions  of  these 
bones.  The  posterior  extremity  of  the  labials  is  besides  curved 
forwards. 

Among  the  fins  I  find  the  second  dorsal,  if  not  higher  than  the  first, 
at  least  as  high.  The  anal  is  generally  lower,  though  having  the 
same  form,  and  like  the  second  dorsal,  rounded  and  somewhat  higher 
at  its  termination.  The  anal  terminates  a  little  before  the  dorsal. 
3}ie  ventrals  have  seven  rays ;  the  second  is  the  longest.    Formula : 

Br.  7;  D.  11-76 ;  A.  64;  C.  45;  V.7;  P.  19. 

The  skin  which  envelopes  the  fins  is  thick,  a  character  whioh 
we  find  again  in  Lota  eompresMa^  wluch  seems,  however,  to  be  a  much 
smaller  species. 
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The  head  is  mnch  depressed.  The  bod;  is  snbc^lindriesl  from  Hit 
occiput  to  the  anus.  The  tail  is  also  mnch  compressed,  and  its 
height  diminishes  quite  insensibly  from  before  backwards. 

The  color  is  dmrk  oUto  brown  above,  mottled  with  btaoldsh  brown ; 
aowewhat  yellow  about  the  lower  part  of  the  abdomen,  and  whitiBli 
underneath. 

From  Michipicotin. 

It  is  Yvrj  di£Gcult  to  deinde  what  are  the  characters  which  dis- 
tinguish Zota  eontpretta  from  Lota  maeuhsa.  It  aeems  that  the  ape- 
des  is  generally  smaUer.  Lesneur  gives  to  it  an  upper  jaw  l(mger 
thin  the  lower,  a  character  altemfttely  given  to  it  and  L.  maeuieia 
by  the  authors  who  have  written  after  him.  Whether  the  body  is  pro- 
portionally shorter  is  to  be  verified  anew,  aa  also  the  greater  com- 
jH^snoa  of  the  ndes,  and  the  back,  which  is  siud  to  be  highest  at 
the  basis  of  the  dorsal  fins.  Lesueur  adds,  as  a  character,  a  more 
elongated  caudal,  an  equal  dorsal  and  anal. 

The  description  of  Dr.  Storer,  the  only  one  which  has  been  made 
from  nature  since  Lesueur,  as  it  is  not  comparative,  doea  not  solve 
the  question. 

SALltOinDA. 


So  long  as  the  &mily  of  Salmonidn  remune  circumscribed  ■■  it 
was  established  by  Cuvier,  it  seems  to  be  a  type  almost  umveraaUy 
diffiised  over  the  globe,  occnrriog  equally  in  the  sea  and  in  frfishwater^ 
ao  tiiftt  we  are  left  ahnost  without  a  clue  to  its  natural  relatioiu  to  the 
surrounding  world.    Joh.  Mliller,  working  out  some  snggeeboBs  <£ 
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when  foimd  in  more  temperate  regioDSy  oecors  there  in  clear  mountain 
riTerS)  sometimes  very  high  above  the  level  of  the  sea,  near  the  limits 
of  perpetual  snow,  or  in  deep^  cold  lakes.  That  this  &milj  is  adapt* 
ed  to  tiie  oold  regions  is  most  remarkably  exemplified  bj  the  &ct 
that  they  all  spavm  late  in  the  season,  at  the  approach  of  autumn 
or  winter,  when  frost  or  snow  has  reduced  the  temperature  of  the 
water  in  which  they  live  nearly  to  its  lowest  natural  point.  The 
embryos  grow  within  the  egg  very  slowly  for  about  two  months 
before  they  are  hatched  ;  while  fecundated  eggs  of  some  other  fami- 
lies which  spawn  in  spring  and  summer,  give  birth  to  young  fishes  a 
few  days  after  they  are  laid.  The  Salmonidse,  on  the  contrary,  are 
bom  at  an  epoch  when  the  waters  are  generally  frozen  up  ;  that  is, 
at  a  period  when  the  maximum  of  temperature  is  at  the  bottom  qf  the 
water  J  where  the  eggs  and  young  salmons  remain  among  gravel, 
surrounded  by  a  medium  which  scarcely  ever  rises  above  thirty 
or  forty  degrees. 

It  is  idain  from  these  statements,  and  from  what  we  know  other- 
wise of  the  habits  of  this  family,  that  there  is  no  one  upon  the  globe 
living  under  more  uniform  circumstances,  and  nevertheless  the  species 
are  extremely  diversified,  and  we  find  peculiar  ones  m  all  parts  of 
the  world,  where  the  family  occurs  at  all.  Thus  we  find,  in  Lake 
Superior,  species  which  do  not  exist  in  the  course  of  the  Mackenzie 
or  Saskatchawan,  and  vice  versa,  others  in  the  Columbia  river  which 
differ  from  those  of  the  Lena,  Obi,  and  Yenisei,  while  Europe  again 
has  its  peculiar  forms. 

Whoever  takes  a  philosophical  view  of  the  subject  of  Natural 
History,  and  is  familiar  with  the  above  stated  facts,  will  now  under- 
stand why,  notwithstanding  the  specific  distinctions  there  are  between 
them,  the  trouts  and  whitefishes  are  so  uniform  all  over  the  globe. 
It  must  be  acknowledged  that  it  is  owing  to  the  uniformity  of  the  phys- 
ical conditions  in  which  they  occur,  and  to  which  they  are  so  admira- 
bly adapted  by  their  anatomical  structure,  as  well  as  by  their  instinct. 
Running  up  and  down  the  rapid  rivers  and  mountain  currents,  leaping 
even  over  considerable  waterfalls,  they  are  provided  with  most  pow- 
erful and  active  muscles,  their  tul  is  strong  and  fleshy,  and  its  broad 
bans  indicates  that  its  power  is  concentrated ;  it  is  like  the  paddle  of 
the  Indian  who  propels  his  canoe  over  the  same  waters*     Their 


mcrath  is  large,  their  jvw  Btrong,  tibnr  teetli  powsrfbt,  to  «aMe  tlt«D 
Is  tecum  with  ease  die  aoanty  prey  with  which  they  meet  in  theM 
deserts  of  oold  water,  and  nevertheless,  thoagh  we  cannot  bat  be 
struck  by  the  admirable  reciprocal  adaptation  between  the  atractnn 
of  the  northern  aoimals  and  the  phyrical  condition  in  which  they 
Htc,  let  ns  not  mistake  these  adaptations  for  a  eonBequoooe  of  phynoal 
causes,  let  as  not  say  that  trouts  resemble  eaob  otiter  so  moafa 
beoaose  tiiey  originated  under  nniibrm  conditions ;  let  na  not  eay 
Hiey  have  nnifi)rm  habits  beoaose  there  ia  no  scope  for  dirermQr; 
let  OS  not  say  they  spawn  during  whiter,  and  rear  tb«r  young  nndsr 
Ktow  and  ice,  becanse  at  that  epoch  they  are  safer  from  the  attacks 
of  birds  of  prey ;  let  ue  not  say  they  are  so  intimately  connected 
vitii  the  physical  world,  beoaose  phyncal  powers  called  them  into 
•listence ;  but  let  na  at  once  look  deeper ;  let  us  reoognize  that  tUi 
uniformity  is  imparted  to  a  wonderfully  complicated  stmoture ;  the^ 
are  trouts  with  all  their  admirable  stnicture,  their  peculiar  back 
bones,  their  ornamented  skull,  dieir  powerful  jaws,  tiinr  movable 
eyes,  with  their  thick,  fttty  skin  and  elegant  scales,  Hieir  ramified 
fti-rays,  and  with  all  that  harmonious  complication  of  structure  whitA 
oharacterises  the  type  of  tnmta,  but  over  which  a  niuform  robe,  as  it 
were,  is  spread  in  a  manner  not  unlike  an  almost  endless  series  of 
monotonous  nriations  upon  one  brilliant  air,  throng  Qie  nnifbrmilj 
of  which  we  still  detect  the  same  melody,  howerer  dtsgoised,  under 
flie  many  undulations  and  cbanges  of  which  it  is  capable. 

The  instincts  of  trouts  are  not  more  controlled  by  climate  thn 
tfaose  of  other  animals  under  different  circumstances.     They  areonly 
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Thai  inoiiti  are  not  more  influeneed  byphyrical  oonditions  than 
adier  animab,  is  apparent  from  the  fiM^t  that  there  are  lakes  of  small 
extent  and  of  most  nniform  featores,  in  which  two  or  three  species 
ef  troat  ooenr  together^  each  with  peeoliar  habits ;  one  more  migriiF* 
torj,  ronning  up  rivers  daring  the  spawning  season,  etc.,  while  the 
ether  will  ne?er  enter  running  waters,  and  will  spawn  in  qniet  places 
sear  the  shore ;  one  will  hunt  after  its  prey,  while  the  other  will  wait 
fiv  it  in  ambuscade  ;  one  will  feed  upon  fish,  the  other  upon  insects. 
Here  we  have  an  example  of  species  with  iiUfferent  habits,  where 
tfiere  would  scarcely  seem  to  be  room  for  diversity  in  the  physical 
condition  in  which  they  live ;  again  there  are  others  living  together 
m  immense  sheets  of  water,  where  there  would  seem  to  be  ample 
saope  for  diversity,  among  which  we  observe  no  great  differences,  as 
k  the  case  between  the  Siscowet  and  the  lake  trout  in  the  greal 
Mrtbem  lakes. 

If  these  fadBj  statements  and  inductions  were  not  sufficient  to 
satisfy  tiie  reader  of  the  correctness  of  my  views,  I  would  at  once 
refer  to  another  material  fact,  furnished  us  by  the  family  of  Salmott^ 
id»,  namely,  the  existence  of  two  essential  modifications  of  the  trad 
type  of  trouts,  occurring  everywhere  together  under  the  same  cir^ 
omistances,  showing  the  same  general  characters,  backbone,  skull) 
brain,  composition  of  the  mouth,  intestines,  gills,  &;c.,  &c.,  but  diffet^ 
ing  in  the  size  of  the  mouth,  and  in  the  almost  absolute  want  of 
teeth,  these  groups  being  that  of  the  whitefishes,  Coregoni,  and  that 
of  the  true  trouts,  Salmones. 

Now  I  ask,  where  is  there,  witlun  the  natural  geographical  limits  of 
distribution  of  Salmonidae,  a  discriminating  power  between  the  phya- 
cal  elements  under  which  they  live,  which  could  have  introduced  those 
differences  ?  A  discriminating  power  which,  allotting  to  all,  certain 
characters,  should  have  modified  others  to  such  an  extent  as  to  pro- 
duce apparently  different  types  under  the  same  modification  of  tiie 
general  plan  of  structure.  Why  should  there  be,  at  the  same  time, 
under  the  same  circumstances,  under  the  same  geographical  distrib- 
tion,  whitefishes  with  the  habits  of  trout, — spawning  like  them  in  thi 
fidl,  growing  their  young  like  them  during  winter,'— if  there  were  not 
an  infinitely  wise,  supreme  Power,  if  there  were  not  a  personal  God, 
who,  having  first  designed,  created  die  universe^  and  modelled  ear 
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Bolar  sjstem,  called  suocessirely,  at  different  epochs,  Bueh  uinuds  into 
ftnBtonce  under  the  different  oirflnmataiieee  prevailing  orer  vftrioni 
parts  of  the  globe,  aa  would  amt  best  this  general  fdan,  according  to 
which  man  was  at  last  to  be  placed  at  the  head  of  creation  t  Let  M 
remember  all  thia,  and  we  have  a  voice  uttering  loader  and  louder 
the  C17  which  the  external  world  eqoall;  procluma,  tiiat  there  is  ft 
Creator,  an  intelligent  and  wise  Creator,  an  omnipotent  Creator  of  all 
l^t  exists,  has  existed,  and  shall  exist. 

To  come  back  to  the  Salmonidn,  I  might  aa;,  Hai  nhaa  properly 
studied,  there  is  not  a  species  in  nature,  there  is  not  a  system  of 
organs  in  any  ^reo  speues,  there  is  not  a  peculiarity  in  the  details 
of  each  of  these  systems,  which  does  not  lead  to  the-same  general 
results,  and  wtuch  is  not,  on  that  account,  equally  worth  our  cofr 
stdoration. 

A  minute  distinction  between  species  b  ag^,  above  all,  the 
fbondatioD  of  our  most  extensive  views  of  the  wh<de,  and  of  our 
most  sublime  generalizations.  The  species  of  SabsimidiD  call  partio> 
olarly  our  attention  from  the  minuteness  of  the  characters  upon 
which  their  distinction  rests.  Their  nomber  in  the  north  of  this 
continent  is  far  greater  than  would  be  sapposed,  from  the  mere 
investigation  of  those  of  the  great  lakes ;  but  I  shall,  for  the  present, 
limit  myself  to  these. 


Salho  FO^TTnrALis,  l£tch. 
Salho  FoirrnTALts  Mt<^.  Tr.  Ut.  and  Fhilos.  800.  N.  T.  1815,  L, 
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often  been  eitedy  no  sathiactoTy  figure  of  it  has  yet  been  published. 
Haying,  to  mj  great  cUsai^Kuntment,  been  unable  to  supply  this 
deficiency,  I  will  not  undertake  to  jpve  a  detailed  description  of  it« 
Those  ct  my  readers  who  deiure  to  know  it,  will  have  to  consult 
the  works  cited  in  the  synonomy,  supplying  from  one  what  is  not 
furnished  by  another.  In  order  to  complete  the  history  of  this  fish 
with  success,  it  will  be  necessary  to  ^ye  a  figure  of  it  with  all  the 
exactness  of  modem  science. 

The  color  varies  as  much  as  in  the  Salmo  Fario  of  Europe.  To 
one  of  the  varieties  Rafinesque  gave  the  name  of  S,  niffrescen$. 
The  phymognomy  of  the  young  is  somewhat  diffisrent  from  that  of  the 
adult,  which  has  induced  Dr.  Dekay  to  make  a  separate  genus  of  it, 
which  he  caUs  Baione.  At  that  epoch  the  body  is  barred  vertically 
with  black.  There  are  seven,  eight,  nine  and  even  ten  bauds,  which 
grow  wider  and  assume  the  form  of  circular  spots  the  more  the  fish 
grows.  The  teeth  are  all  minute  and  uniform,  in  these  young  speci- 
mens, and  have  misled  Dr.  Dekay  to  view  these  fishes  as  the  type 
of  a  distinct  genus.  We  have  procured  several  individuals  of  two 
and  three  inches,  at  Black  River,  with  others  of  from  twelve  to 
fifteen  inches. 

Salmo  namatcush,  Penn. 

Salmo  namatcush  Penn.  Arct.  Zo«l.  1792, 11.,  189 ; — ^Introd.  p. 

cxli.  i—BuJuircU.  Fn.  Bor.  Amer.  1886,  III.,  179,  PI.  79  and  PL 

85,  f.  1. — Eirtl.  Rep.  Zo&l.  Ohio,  p.  195  ;  and  Best  Joum.  N. 

H.,  1842,  IV.,  25,  PI.  8,  f.  2. 
Salmo  amethtstus  Mtch.  Joum.  Acad.  N.  Sc.  Philad.  1818, 1., 

410.— Dekay,  N.  Y.  Fn.  1842,  p.  240,  PI.  76,  f.  2il.—Starer 

Synope.  1846,  p.  193. 
Salar  namatcush  Ckiv.  and  Vol.  H.  N.  Poiss.  XXI.,  848, 1848. 

This  species  \a  well  known  under  the  trivial  name  of  '^  Tyrant  of 
the  lakes,''  because  of  its  rize  and  voracity,  and  is  much  esteemed 
for  food  in  the  countries  which  it  inhabits.  As  it  has  been  well  known 
for  a  very  long  time,  I  will  not  repeat  what  has  been  said  by  my  pre- 
decessors, but  shall  lindt  myself  to  citing  a  few  observations  which  I 
have  been  able  to  make  on  the  living  animal.    The  general  color 
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nri«8  with  tl)«  grcmiMt  od  whioh  it  if  eM^t.  Hmw  fbvnd  on  i 
muddy  bottom  are  generaDj  gnyish,  while  Qtose  from  %  gravelly  bofr 
ton  are  of  a  reddish  color,  nitb  much  bri^ter  fins.  The  ameHiyaliiM 
Mlor  does  DOt  show  itself  dlatinotly  while  tiie  fish  is  Swimnung,  or 
when  first  caaght,  bnt  only  after  being  taken  from  Ae  water,  when 
fiie  mncns  on  tbe  sarfaee  begins  to  dry.  l%e  sexes  differ  in  ^ape, 
the  male  having  a  more  pointed  head  than  the  female,  althoagh  llie 
jaws  are  of  equal  length.  The  dentition,  thongh  somewhat  stronger 
flian  in  the  S.  Sueoaet,  presents  generally  Qie  same  dispositicm.  The 
vomer  especially  has  &«  same  structore  ;  there  is  a  row  of  teetli  ott 
&»  hinder  and  rounded  mar^  of  the  chevron,  with  a  middle  row  on 
Ae  body  of  the  bone  itself.  Aocording  to  Dr.  lUohardson,  then 
■honid  be  here  a  double  row  of  teeth.  Probably  in  growing,  they  are 
tlirown  out  alternately  and  obliquely,  and  thus  cause  the  row  to 
appear  double.  I  should  not  know  how  to  explun  otherwise  tlui 
£vergence,  unless  the  dispomtion  of  the  teeth  upon  this  bone  be  vaih 
ject  to  great  variations,  which  seems  not  to  be  probable.  The 
description  of  Dr.  Dekay  is  very  obscure  in  relation  to  the  teeth  of 
fliis  species.  He  speaks  of  a  doable  row  of  teeth  on  the  vomer  and 
the  palatines,  which  is  an  error,  especially  with  regard  to  the  latter; 
When  he  says  that  they  are  in  too  leries  aUmg  the  hdnalt,  of  toAtcA 
the  outer  it  tmaller  and  more  numeroua,  he  evidently  speaks  of  the 
palatines  and  upper  maxillary  together  ;  therefore,  if  the  upper  ma>> 
illary  and  the  palatines  constitute  in  bis  view  a  ungle  group  ^abials^ 
of  two  rows,  the  palatmes  cannot  at  the  same  time  have  a  double 
TOW.     This  description  may  have  beCn  copied  without  being  under- 


nSHSg  OF  IiAKB  0U?XBIOB« 

the  past  eentory,  under  the  name  of  S.  namajfciuhy  which  must  be 
preeenred  in  spite  of  the  more  euphonious  name  which  Dr.  Mitchill 
gave  to  it  twenty-five  years  later,  even  if  the  character  to  which  this 
latter  makes  aUosion  were  constant  during  the  whole  life  of  the 
fiah. 

Our  specimens  have  been  colleeted  all  along  the  northern  shores. 

Salmo  Sisoowkf,  AgpMS. 
PL  I.,  fig.  8. 

Along  with  the  two  species  of  salmons  above  mentioned,  Lake 
Superior  famishes  a  third,  which  has  not  yet  been  described. 
The  inhabitants  of  the  region  designate  it  under  the  name  of  JSU- 
eawety  a  name  which  I  have  thought  should  be  preserved  in  scientific 
nomenclature.  Its  general  form  is  stouti  broad  and  thick,  more  so 
than  any  species  of  salmon  except  the  S»  IhiUa  of  Central  Europe. 
The  height  of  the  body  vertically,  at  the  anterior  ray  of  the  dorsal, 
is  equal  to  one-fifth  of  the  whole  length.  It  descends  very  insensibly 
towards  the  head,  somewhat  more  abruptly  towards  the  posterior 
^gion ;  but  as  far  as  the  anterior  margin  of  the  anal  it  maintains  itself 
in  proportions  which  give  to  the  whole  of  the  body  a  cylindrical 
appearance.  A  considerable  inflexion  runs  along  the  insertion  of  the 
anal,  and  beneath  the  tail,  whose  height  exceeds  one-third  the 
greatest  height  of  the  body.  The  pedicle  of  the  tail  is  dilated  and 
sobquadrangular. 

The  head  forms  one-fourth  of  the  whole  length,  exclusive  of  the 
lobes  of  the  caudal.  The  frontal  line,  at  first  a  little  inclined, 
appears  broken  by  a  slight  depression  at  the  top  of  the  posterior 
mar^  of  the  orbit ;  thence  it  descends  somewhat  rapidly  on  the 
snout,  which  is  obtuse  and  rounded,  and  forms  the  principal  character 
of  this  species. 

The  lower  and  upper  maxillaries,  the  intermaxillaries  and  each 
of  the  palatines  have  a  row  of  conical  and  acute  teeth.  The  largest 
are  on  the  lower  maxiUaries  and  on  the  intermaxillaries ;  they  are 
very  sligjhtiy  curved  inwards  at  their  summit.  The  teeth  of  the 
palatines  must  be  enumerated  next  in  the  order  of  their  relative 
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ri»,  thoee  of  tii»  upper  maziDaries  being  the  BmalleBt  and  tbe  most 
eoired.  The  teetii  of  the  romer  ore  of  mediam  mse,  between  those 
jnst  mentioned,  Ukd  somewhat  more  cnired  at  their  snmmit ;  there 
is  a  row  of  them  on  the  hinder  Kmieircniar  margin  of  the  chenoD, 
then  another  row  on  the  middle  part  of  the  body  of  this  bone.  On 
the  tongae  the  teeth  are  disposed  in  a  pur  of  lateral  rows ;  the;  are 
as  large  as  on  the  palatines,  and  are  the  most  carved  of  all. 

The  small  ossicles  disposed  in  rows  along  the  inner  mar^  of  the 
branchial  arches  are  sKghUy  convex  within,  and  finely  denticulate 
on  the  outer  margin  of  the  cnrre.  On  the  Under  margin  of  the 
lingual  bone,  at  the  symphj^  of  the  three  first  branchial  arches, 
there  is  a  small,  narrow  and  elongated  shield  with  card-like  teetli. 
A  nmilar,  but  triangular  shield  is  contiguous  to  tbe  lower  pharyn- 
geal. Finally,  a  third  shield  ia  ^plied  to  the  ade  of  the  npftr 
pharyngeal. 

The  eyes  are  circular  and  of  medium  rize.  ThtUr  diameter  is  con- 
tained Biz  and  a  half  tames  in  the  length  of  the  head,  about  one 
diameter  and  a  half  from  the  end  of  the  snout  to  the  anterior  marjpn 
of  the  orbit,  and  four  diameters  from  the  posterior  mar^.  The 
suborbital  is  composed  of  five  pieces,  which  form  an  uninteTTupted 
cbua  from  the  margin  of  the  sknll  to  the  front  of  the  nostrils.  The 
first  is  subtriangnlar,  the  snmmit  of  the  triangle  being  turned  towards 
the  ude  of  the  eye.  The  form  of  the  second  is  an  elongated 
square  of  which  the  greatest  diameter  is  in  the  direction  of  the  length 
of  the  body.  The  third  is  more  irregular,  approaching  sometimes  to 
the  f  jnn  of  a  protracted  lozenge  in  the  direction  of  the  length  of  the 
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The  opercular  iq>parata8  differs  considerably  from  that  of  S.  ruh 
maycuA;  in  the  fresh  condition  it  is  covered  with  a  thick  skin 
which  ludes  the.  onflines  of  its  bones.  The  preoperculum  is  long,  of 
the  .form  of  a  very  opened  crescent,  placed  almost  vertically ;  its 
posterior  mar^  is  attenuate  and  entire  ;  its  lower  branch  is  more 
extended  than  the  upper.  The  opercolum  of  greater  height  than 
breadth,  is  large  and  notched  at  the  summit,  but  without  prominent 
processes  on  the  rest  of  its  circumference,  which  is  irregularly  circu- 
lar ;  the  posterior  middle  part,  however,  has  a  tendency  to  make  a 
projection ;  the  lower  margin  is  denticulate.  The  suboperculum  is 
one-third  smaller  than  the  operculum,  irregularly  elliptical,  pointed 
at  the  summit,  with  an  ascending  ridge  in  the  form  of  a  fish-hook 
at  its  articulation.  Finally,  the  interoperculum  has  the  form  of  a 
l<»ig  square,  curved  on  the  posterior  side ;  its  height  is  contained 
twice  in  its  length. 

The  branchiostegal  rays  are  thirteen  in  number,  their  length 
JUmmishing  very  gradually  from  the  opercular  apparatus  beneatii  the 
throat,  where  the  last  is  only  one-third  smaller  than  the  first.  This 
latter  can  scarcely  be  distinguished  from  the  interoperculum,  so  thin 
and  dilated  is  it ;  it  is  only  a  little  more  narrow,  and  we  remark 
tiiat  it  has  a  tendency  to  bend  itself.  The  curve  is  stronger  on  the 
four  following,  which  are  still  very  dilated  compared  to  the  eight 
remaining,  which  are  not  larger  than  ordinary  rays,  and  flattened^ 
with  a  more  marked  elbow  on  their  extremity  of  insertion,  which, 
moreover,  is  curved  inwards. 

The  fins  on  the  whole  are  strong  and  proportioned  to  the  body 
which  they  have  to  support  and  to  move.  The  dorsal,  which  is  larger 
than  in  the  S,  namai/cushj  is  higher  than  it  is  long,  and  occupies 
exactly  the  middle  of  the  back ;  its  margins  are  straight.  The 
adipose,  opposite  to  the  posterior  margin  of  the  anal,  is  narrow,  lan- 
ceolate, Tntji  an  elliptical  summit  turned  backwards.  The  caudal  is 
ample  and  slightiy  furcate,  much  less  furcated  than  in  S.  namayough. 
The  anal  is  as  high  as  the  dorsal,  but  not  as  long  as  this  latter, 
though  its  rays  are  more  numerous ;  they  are  there  very  dense,  and 
the  three  first  are  shorter  than  the  fourth ;  its  terminal  marj^  is 
straight.  The  ventrals  are  inserted  beneath  the  dorsal,  vertical^, 
under  the  seventh  ray ;  they  do  not  reach  the  anus  behind ;  their 
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outer  cireamferenoe  is  oval.  In  Salmo  nanu^atA  the  notnh  an 
&r  more  backwards  Uiaa  in  S.  Suam^.  The  peebualB  an  reiy 
long,  ;et  atill  they  leave  a  certun  distance  between  thor  eztremi^ 
utd  the  commencement  of  the  doraal. 

Br.  13 ;  D.  12 ;  A.  12-14 ;  C.  6, 1.,  9,  8, 1.,  5,  V.  9 ;  P.  14. 

The  scales,  generally  small,  are  a  little  larger  on  the  lower  re^cn 
of  the  bod;  behind  the  ventntls.  Their  general  form  ia  elliptical, 
their  greatest  diameter  in  the  direction  of  the  length  of  the  fish ; 
their  amallest  diameter  measores  one-eighth  of  an  inch  oa  speoimeM 
of  two  feet  in  length.  Those  of  the  lateral  line  are  proportkoiallj 
more  narrow,  and  perforated  with  a  large  canal,  which  lenders  th^ 
line  Tsr;  consiHcuona.  It  follows  the  middle  of  the  bod;  apcHi  the 
oaodal  re^on  and  liaes  gradual!;  in  advaiuuDg  towards  the  head,  ao 
that  in  the  anterior  re^on  it  approaches  much  mw«  to  the  back  Uian 
to  the  beU;. 

The  color  Tariea  according  to  the  feeding  ground  on  which  h  is 
caught,  and  is  brighter  during  the  breeding  season,  as  Is  geoev- 
all;  the  case  among  all  species  of  this  famil;.  The  ;oiing  htm 
truisTerse  bara,  which  disappear  with  their  growtii,  like  those  of 
other  species  of  salmon. 

This  also  ia  a  fish  of  hi^  and  rich  flaror,  but  so  &t  as  to  be  almoit 
vtfit  for  food,  the  greater  part  of  it  melting  down,  as  it  were,  in  die 
jR>oceBB  of  cooking.  This  renders  its  preserratton  in  alcohol  jtrj 
Afficolt,  if  not  impossible.  All  the  i^)ecimens  which  I  brought  frosn 
our  excursion  bare  decomposed.  The;  wero  caught  at  Mitdupdootiil, 
•ltd  occur  erer;wherfl  along  t^e  nortlierft  shores.    The;  are  partioa- 
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until  we  PO8B608  origmal  specimens,  k  the  only  means  of  'presexring 
their  nomenclature  intelligiUe. 

The  refonns  we  have  proposed  to  mtarodnoe  among  the  spedes 
described  below,  are  of  a  nature  to  excite  the  attention  of  the  nator* 
ifists  of  this  ccmtinent,  and  to  induce  those  who  may  find  them* 
selves  in  &Torahle  circumstances  to  observe  minutely,  and  to 
eoDect  materials  which  may  some  day  serve  as  the  basis  for  a  special 
work  on  the  genus. 

The  OoregonuB  dupeifarmia  was  described  for  the  first  time  by 
two  authors  simultaneously,  who  have  each  given  it  a  particular 
name.  The  question  of  priority  mi^t  be  contested ;  and  what 
riiows  tiiat  subsequent  authors  disagreed  on  this  point  is,  that  Boand 
adq>ted  the  name  given  by  Lesueur,  others  tiiat  of  Mitchill.  Natur* 
.  afists  have  now  agreed  to  adopt  the  name  clupeiformUy  it  having 
the  priority  of  a  few  weeks,  and  being  also  the  more  appropriate  to 
tiiis  species;  and  the  figure  of  the  Fauna  of  New  York,  thou^ 
leaving  still  much  to  be  desired,  is  however  sufficient  to  distinguish  it 
in  tiie  present  state  of  science.  In  the  same  year.  Dr.  Kirtiand  pub* 
lished  another  figure,  which  appeared  in  the  Journal  of  the  Natural 
History  Society  of  Boston,  IV.,  PI.  9,  f.  1.  It  being  much  inferior 
to  that  of  Dr.  Dekay,  I  have  omitted  it  in  the  synonymy ;  it  seems 
really  to  me  in  contradiction  with  the  other  quotations.  I  have  cited 
the  description,  because  it  is  literally  copied  from  Lesueur.  I  should 
not  be  surprised  however,  if  the  specimens  which  Dr.  Kirtiand  has 
had  under  his  eye  belonged  to  another  species,  though  it  is  imposa- 
ble  to  decide  this  by  means  of  the  figure.  Richardson  also  repro- 
duced the  original  description  of  Lesueur,  not  having  seen  the 
species  himself. 

In  truth,  the  history  of  this  species  has  remained  almost  what  it 
was  in  1818.  Dr.  Dekay,  who  has  revised  the  species  in  nature, 
does  not  complete  its  description,  Umiting  himself  to  a  mention  of 
the  most  prominent  traits.  Finally,  M.  Valendennes  himself  is  still 
more  brief.  I  believe,  moreover,  that  he  is  mistaken  Ti^en  he  con- 
siders O.  luctdus  Rich,  as  identical  with  O.  dupeifarmis.  It  would 
rather  be  with  O.  atbm  Lesu.  that  it  ought  to  be  compared,  and  to 
which  it  is  nearly  related ;  but  the  position  o    the  eye,  a  smaller 
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month,  latter  nuudllaries,  and  a  different  oonfbrmitiat  itf  the  apee- 
oolar  apparatoB,  distinguiab  it  saffioienUj. 

All  aathon,  after  Lesueor,  have  been  mistaken  in  the  f7.  alfrw ; 
this  wonld  not  be  mirpridng  had  they  nothing  to  gtude  them  bat  the 
dbort  desoriptioa  of  this  anthor ;  bat  the  figure  which  aocranpauea  it 
leaves  no  doabt  aboat  his  speoi«,  and  the  most  saperfidal  inspectioD 
might  sofGce  to  pre  at  least  an  approximate  idea  of  it.  In  the 
p'esent  state  of  the  science  I  agree  that  we  may  coDfonnd  oar  C, 
Bcpiduaittau  and  0.  laUor  ia  their  fdll-grown  oonditioa ;  bat  whei4 
tbe  qaeation  is  between  so  diflforent  speoies  as  0.  ai&ua  Lean.,  and 
tbose  (fbr  we  shall  see  tiiat  there  are  seven^)  which  aathors  have 
dengnated  nnder  Uie  same  name  afl«r  Lesoenr,  we  may  reiy 
natorally  ask  onnelTes,  whether  the  information  given  b;  them  hai 
been  drawn  from  ori^nal  sources,  or  has,  perhaps,  been  pnblished 
under  the  belief  that  the  fishes  commonly  designated  under  the 
name  of  vUte-juKu:,  must  all  belong  to  the  same  speoies. 

1%ere  are  two  groaps  of  Coregoni  >  one  having  the  lower  jaw 
longer  than  the  npper,  the  other  having  a  sqoarely  truncated  snoot, 
and  the  upper  jaw  overlapjung  the  lower.  C.  aSnu  Lesn.  belongs  to 
the  first  of  these  gronpe,  whilst  the  Coregoni  described  under  tiie 
same  name  by  subsequent  aathore,  belong  to  the  seeoDd  group.  Let 
OS  now  review  these  latter,  having  no  longer  to  compare  them  wilit 
the  ^Mcies  of  Lesoeor. 

Dr.  Richardson  has  described  and  figured  onder  the  name  of  O. 
oAua,  a  species  allied,  in  cortun  regards,  to  our  C.  tapiditnvau  and 
C.  latior;  but  I  think  it  cannot  be  identified  either  with  the  one  or 
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know  to  irliich  of  them  to  refer  it  I  shonld  not  be  BorprlMd  to  find 
it  the  type  of  a  particular  species.  The  details  of  the  head  not  being 
mmatelj  given  in  the  figure,  do  not  allow  ns  to  make  a  direct  com- 
parison of  them. 

The  presence  of  small  teeth  on  the  snrfoce  of  the  tongae  is  an 
almost  nniyersal  character  in  Coregonos,  though  it  is  more  erident  in 
ilie  species  in  which  the  lower  jaw  is  longer ;  this  would  be  anoihef 
oharaoter  of  this  group,  which  would  allow  us  to  associate  with  it  O. 
LabradarieuB  and  Harengus^  which  M.  Valenciennes  was  disposed 
to  discard  from  it.  In  the  species  with  a  truncated  snout,  and  a 
longer  lower  jaw,  we  remark  that  the  intermaxillaries  haye  a  row  of 
teeth.  These  diSerences  seem  to  me  of  sufficient  value  to  justify 
the  formation  of  two  distinct  genera  for  these  fishes.  I  would  pro- 
pose to  preserve  the  name  of  Caregc>mL%  for  those  species  in  which 
the  snout  is  prominent,  as  it  was  primitively  established  with  refer- 
ence to  such  species  in  Europe.  The  name  of  ArgyroBomM  mi^t 
be  applied  to  the  otiier  species,  with  a  truncated  snout  and  a  promi- 
nent lower  jaw. 

The  species  of  this  continent  may  be  grouped  as  follows  :* 

Argyrasomus.  Coregonus,  proper. 

*  Coregoniis  clupeiformis  DeKay,  *  Coregonus  sapidissiinas  Agau. 

"        •  albus  Lesu,  "      •  latior  Agass, 

<*.  lacidos  Richards.  ••         albus  Rich, 

«       •  TolKbce  Rich,  «         dbus  Kvril 

^       e  Harengus  Rich,  ^         Otsego  Dekay. 

*^  Labradoricos  Rich.  **      *  quadrilaiertUis  i2iel. 


Coregonus  clupeiformis,  Dekay. 

Salmo  clupeiformis  Mtch.  Amer.  Month.  Mag.  1818, 11.,  821. 

(  White-fish  of  the  lakes.') 
Coregonus  clupeiformis  DeKay  N.  Y.  Fna.  1842,  p.  248  H., 

60,  f.  198,  (common  Shad  Salman.) — Cuv.  et  Vol.  H.  N.  Poiss. 

1848,  XXI.,  523.  (excl.  syn.) 

*  The  names  in  UtUiet  indioate  ipeoies.to  be  reriied.  ADont  C.  Labradoriem  w%  m 
left  in  doubt  as  to  its  position.  We  have  collected  specimens  of  MTen  speoiea  in  Lak* 
anperior,  which  are  maiked  here  with  an  asteriik  (•). 
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OoBBOomts  AsFEDi  Zmu.  Jonin.  Ae.  N.  So.  Fluhd.  1818,  L,  281, 
iBerring  Salmotiy'y—Biehardt.  Fn.  Bor.  Am.  1836,  IIL,  208.— 
IRrU.  Boat  Joarn.,  N.  H.,  1642,  IV.,  W,\.—Stonr  Bynoia. 
1846,  p.  199. 

PoeseflBiiig  only  a  fiemalfl  indiTidDAl  of  this  spMoea,  our  desc^ilMill 
ntoBt  not  be  eonaidflred  bs  absolute,  and  applicable  to  tb«  males  and 
young,  for  their  form  and  general  ontlinee.  Dr.  Dekay  has  already 
made  the  obeerrotioD  that  Uie  malea  are  more  elongated  than  tha 
fcmales,  and  that,  beeideB,  &e  latter  an  deeper  and  ntort  eornprettadi 
which  is  generally  the  case  in  the  Salmonidn. 

The  genetal  form  is  regular,  B[Hndle-Iike,  nei&er  thick  and  abort, 
nor  slender.  The  ndee  are  muoh  compreaaed ;  the  Ibe  of  the  baok 
ia  neaiiy  struct,  somewhat  sloping  on  the  nape  and  the  head  m 
Ukewise  on  the  re^on  of  the  adipose  fin,  and  r^sed  on  the  caadaL 
The  onrre  of  the  bell;  is  uniform  &om  the  loirer  fiwe  of  the  head  to 
dw  temunation  of  the  anal ;  the  lower  side  of  the  twl  ia  straight  or 
flligbdy  concave.  The  greatest  height  of  the  bodj,  taken  befcnv  the 
dorsal,  is  coDtuned  five  times  in  the  whole  length,  including  most  vt 
the  caudal  fin.  The  thickuesa  is  less  than  half  of  the  height  It  is 
about  the  same  on  &e  vhole  abdominal  rej^on  uid  the  thorax,  dimia> 
iahing  gradually  towards  ihe  tul. 

The  bead  is  small,  compressed  like  the  udes,  flattened  above, 
rounded  below,  pointed  before.  Its  length  equals  the  hei^t  of  the 
body,  that  is  to  say,  it  forms  one-fifth  of  the  length.  The  eyea  are 
large  and  circular,  separated  from  the  extremity  of  the  jaw  by  a 
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iuurgiiMi;  their  poetericv  extremity  not  nfctauning  a  vertieal  line  whUk 
ipoidd  descend  throng  the  cen^  of  the  qreball.  The  mandiblee, 
eitnated  on  the  inner  mar^  of  the  Tnaxillariee,  are  small  and  narrow, 
with  an  imdnlated  outline  terminated  above  by  a  slender  and  aoate 
proeesB.    The  snborbitaries  cover  two-thirds  of  the  fiu)e. 

Ihe  jtoeopercnlnm  is  concave  on  the  middle  of  its  ascending 
branch;  /its  posterior  angle  is  ronnded,  and  extended  to  the  lower 
margin  of  the  face,  and,  conjointly  with  the  lower  branch,  nearigr 
eovers  entirely  the  prolongaticm  of  the  interoperddom  towards  the 
lower  maxillary.  The  part  of  the  interopercnlmn  which  remains  ui^ 
covered,  is  triangular  ;  the  upper  angle  rises  before  the  operculum. 
This  latter  is  higher  than  it  is  broad  above,  straight  or  slightly  con- 
eave,"  rounded  behind,  oblique  and  straij^t  aa  the  suboperculunH 
which  is  the  most  regular  of  the  bones  of  this  apparatus,  being  arched 
on  its  lower  edge,  and  somewhat  more  narrow  behind  than  before. 

The  branchial  fissures  continue  beneath  the  head,  the  branchioste- 
gal  membrane  of  the  right  side  unites  to  that  of  the  left  on  the  region 
of  the  isthmus,  where  they  are  contiguous,  the  first  jcnnted  beneath 
the  second.  The  branchiostegal  rays,  ei^t  in  number,  are  veiy 
eloee,  flattened,  and  almost  straight. 

l%e  scales  are  proportionally  large,  of  subcircular  form,  the  inner 
margin  irregular  and  angular.  The  largest  occupy  the  middle  of 
die  trunk  and  the  abdominal  region,  where  they  measure  more  thaa 
a  quarter  of  an  inch  ;  they  dimimsh  towards  the  thoracic  arch,  the 
back  and  the  tail,  where  tiiey  are  smallest.  On  the  middle  line  of 
the  belly  their  form  is  much  elongated  and  dlipticaL  Their  termi- 
nation is  very  remarkable  on  the  basis  of  the  caudal,  resembling 
somewhat  the  fork  of  this  fin  by  the  concave  line  they  form.  The 
lateral  line  is  near  the  middle,  rather  near  to  the  back,  and  is  slightly 
inflected  on  the  abdomen  by  a  very  protected  curve. 

The  dorsal  fin,  situated  on  the  middle  of  the  back,  is  much  higher 
than  it  is  long,  and  its  margins  are  stnught ;  its  first  ray  is  short 
and  nmple ;  the  second  does  not  reach  beyond  two-thirds  of  the 
height ;  it  is  articulated,  but  not  bifurcated.  The  adipose  fin  is  long 
and  narrow.  The  anal,  longer  and  less  hi^  than  the  dorsal,  is  ooi^ 
cave  on  its  terminal  marpn ;  it  somewhat  exceeds  the  appose  fta 
backwards ;  its  height  somewhat  exceeds  its  length.    The  caudal  ii 
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deeply  fdroated  ;  its  lobe*  «e  pointed.  The  nntndB  am  Ivrge,  tri- 
angolar,  regalor,  tiite  enter  margin  somewhftt  longer  timn  the  inaer ; 
their  extremity  is  not  an  inch  from  the  anna  ;  thej  are  mierted  on 
ttw  lower  fitoe  of  the  body,  and  very  near  eaoh  other ;  their  base 
of  insertion  is  rounded ;  the  cutaneons  pndongadon  of  thnr  upper 
margin  is  macb  elongated.     The  pectorals  are  elongated  and  pcnnted. 

Br.  8 ;  D.  1, 11 ;  A.  II,  18 ;  C.  T,  I,  10,  9,  I,  7  ;  V.  1, 11 ; 
P.  16. 

This  speoies  is  frnn  the  Pio  ;  bat  oocnra  ereiTwhere  along  Ifae 
northern  abores. 

CORSOOirUB  ALBUS,  Letu. 


CORBOOiTDB  ALBTTB  Lent.  Joom.  Aead.  K.  8c.  FhUad.  1818, 1.,  288 
(figured.) 

The  general  form  is  elegantly  elongated,  lanoeolate,  with  very  reg- 
olar  outUnes.  The  corre  of  the  back  is  sinular  to  that  of  the  belly, 
except  that  the  space  on  the  back,  which  extends  fnnn  the  nape  of 
ttie  neck  to  ttie  dorsal,  is  ntore  arobed,  whilst,  on  the  belly,  it  is  molt 
arched  between  &e  rentrals  and  tiie  anal.  Howerar,  is  young 
iodiTtdnala  from  five  to  eight  inches  long,  thrae  two  lines  present  the 
greatest  nnifbmuty.  The  body  is  regularly  compressed ;  the  greatest 
height  before  the  dorsal  is  contuned  four  times  and  a  half  in  tiie 
length,  reckmed  from  the  end  of  the  snout  to  the  end  of  the  scales  on 
the  caudal.     The  thickness  is  equal  to  half  of  the  height. 

The  head  is  conical,  pointed  at  ite  extremity,  and  more  compressed 
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of  fhe  orUt.  The  numih  is  large  in  comptriflcm  to  the  otiier  speeiee ; 
when  cfpeikj  its  fonn  is  that  of  a  qnadFangnlar  tunnel,  measuring 
seyen-eighifas  of  an  inch  verticallj,  and  one  and  three-eiglhths  inohee 
transToraelj :  it  contains  no  teeth.  Bat  on  the  other  hand,  there  are 
two  lowB  of  mdimentary  teetii  on  the  tongoe ;  in  order  to  see  then 
4ie  membrane  of  the  surfibce  must  be  removed.  The  tongae  itself  is 
sarrow  and  pointed.  The  lower  jaw  is  longer  than  the  upper ;  its 
extremity  is  rounded  and  slighUj  raised.  The  intermaxillaries  am 
mall ;  ilie  maxiOaries  oblong  and  elcAgated,  attuning,  with  their  pos- 
terior extremity,  the  anterior  margin  of  the  eyeball.  The  labials  are 
one  half  smaller,  and  of  the  same  form,  having  a  small  point  at  th^r 
anterior  extremity. 

The  outer  circumference  of  the  opercular  apparatus  is  rounded  and 
semicircular,  and  scarcely  shows  a  tendency  to  undulate  in  the  mar^ 
ni  the  suboperculum.  The  operculum  would  be  triangular  were 
it  not  for  the  curve  of  its  upper  and-  hinder  margin ;  the  lower  mai^ 
pay  contiguous  to  the  suboperculum,  is  very  oblique.  The  interope^ 
eulum  attains  the  lower  angle  of  the  operculum ;  its  hinder  an^ 
IS  rounded,  subtriangular ;  its  anterior  branch  is  completely  covered 
by  the  preoperculum,  which  is  very  wide  at  its  angle. 

The  branchiostegal  apparatus  is  little  developed,  and  arranged  as 
in  (7.  dtqi>eifarmi9.  There  are  seven  very  close,  short,  and  flat- 
tened rays. 

The  scales  are  proportionally  large,  easily  SeJling  off  in  individuab 
fifteen  inches  long ;  the  largest  are  those  covering  the  sides  near  the 
lateral  line,  which  measure  six-eij^ths  of  an  inch  in  the  longitudinal 
direction,  and  somewhat  more  than  four  in  the  transverse.  On  the 
abdomen  the  proportions  change ;  they  are  somewhat  higher  than  long, 
and  are  sensibly  oblong  with  theur  greatest  diameter  oblique.  Beneath 
the  belly  they  are,  as  usual,  much  elongated.  The  lateral  line  is  near 
the  middle  of  the  body,  somewhat  nearer  to  the  back  ilian  to  the  belly : 
at  its  origin  it  rises  above  the  operculum ;  it  is  straight  along  the  tail. 
The  termination  of  the  scales  on  the  caudal  presents  the  same  peoQ- 
liarity  as  in  (7.  dupeifarmis. 

The  dorsal  is  on  the  middle  of  the  back,  its  heij^t  somewhat  ex- 
eeeding  its  length,  and  its  upper  margin  straij^t.  The  adipose  fin 
is  oblong,  and  elongated,  exactiy  oppoate  to  the  hinder  mai^gin  of  the 


HuL  Th«  anal  itaelf  ia  mach  longer  tbaa  bi^,  aod  flie  diapiopoition 
between  the  anterior  and  the  posterior  maxgn  is  greater  than  on  dw 
doraal ;  tiie  oater  margin  is  concave.  The  caudal  is  foroated ;  ita 
lobea  are  pointed.  The  ventrala  are  very  near  each  other,  and 
■haped  as  in  t7.  elup^ormity  and  the  outaneooB  proloogalaOQ  of 
tfieir  upper  nargjp  u  long  and  triangnlar.  The  pectorals,  litde 
longer  than  the  ventrala,  are  oblong  and  lesB  pointed  than  in  0.  d»- 

Br.7;  D.ILIO;  A.n.ll;  C.  8, 1.  9,  9,1.7;  V.U;  P.  17. 

Lesuenr  did  not  ^ve  the  dimenaiona  of  hia  fish :  those  which  I 
hare  procured  do  not  exceed  fifteen  utd  a  half  inohee,  though  I  ban 
Men  a  nomeroos  Beriea  of  them,  I  do  not  know  whether  they 
attain  a  larger  mze. 

This  epetnes  is  common  about  the  !Bc  ;  but  I  hare  also  aecnred 
specnmens  from  various  looalities  along  the  northern  shores  of  tiba 
lake. 

CoBEoomrs  SAnDiSBnms,  Agass. 

OORiaomTB  ALSm  TKomps.  N.  H.  Venn.  1842, 1.,  148,  (weod^mt) 
(  WhiUfith  or  Leihx  sAod.) 

We  take  as  the  type  of  this  qwdes  the  descriptioD  and  the  figure  of 
Mr.  Thompson,  which  though  much  reduced,  gives  a  clear  idea  of  it. 
We  have  several  individuals  twenty-two  inches  in  length,  the  BM 
of  thpse  which  Mr.  Thompson  himseif  has  described.  A  oompleta 
aeries  of  young  individuala  enables  us  to  ^ve  a  full  description,  and 
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of  the  trunk  CQrre8p<mds  to  a  yertical  lin^  along  tibe  middle  of 
the  apace  between  the  peotoiils  and  the  ventrals ;  it  is  contuned 
about  three  tunes  in  the  length,  ezolusiYe  of  the  caudal.  The 
thickneea  at  the  middle  of  the  trunk  corresponds  to  the  height  as  one 
to  two ;  it  is  somewhat  less  anterioriy,  and  diminishes  gradualtj 
towards  the^  oaudal  rej^on.  The  head  is  proportionally  small,  com> 
fffeesed  laterally,  pomted.  Its  upper  sur£ftce  slopes  as  much  as  the 
lower  rises,  so  that  in  adult  individuals  it  i^)pear8  disproportioned  to 
the  development  of  the  trunk,  of  which  it  forms  only  a  very  small  pro; 
portion.  Its  length,  however,  is  one-fifth  of  the  whole  length,  the 
oaudal  included.  The  middle  sur&ce  of  the  skull  on  the  suture  of 
the  firontals,  is  slightly  conical,  and  causes  the  two  halves  of  the  skuM 
to  appear  inclined  towards  the  eyes.  These  latter  are  large  and 
subeircular ;  the  hinder  margin  of  their  orbit  is  at  an  equal  distance 
between  the  end  of  the  snout  and  the  free  marg^l  of  the  operculum* 
The  suborbital  bones  cover  the  whole  space  between  the  orbit  and 
the  upper  region  of  the  operculum,  but  leave  bare  the  lower  half  of 
the  cheeks  ;  they  form  a  continuous  series  below  the  eyes  as  far  as 
the  snout,  where  diis  latter  elongates  itself  over  the  labials,  which  it 
leoeives  beneath  its  lower  margin.  The  nostrils  are  somewhat 
nearer  to  the  orbit  than  to  the  extremity  of  the  snout.  This  latter  is 
eat  obliquely,  and  slopes  over  the  lower  jaw,  which  shuts  within  the 
intermaxillaries.  The  mouth  is  moderate.  The  intermaxillaries  are 
small,  and  occupy  only  the  extremity  of  the  rostrum ;  they  have  a 
row  of  very  small  teeth,  flexible  like  bristles.  The  labials  are  very 
short,  thin,  elongated,  and  attain  the  anteri<nr  margin  of  the  orbit ; 
they  have  on  their  termination  a  smaU  shield,  which  is  bony,  pearl- 
Eke  and  included  in  the  skin.  The  lower  jaw  seems  to  be  unprovided 
with  teeth,  at  least  we  cannot  observe  any  either  with  the  magnifying 
glass  or  with  the  touch.  The  branches  of  the  lower  maxillaries  dilate 
in  the  form  of  a  very  thin  blade,  which  in  the  state  of  rest  shuts 
itself  xvp  under  the  suborbital  bones.  At  the  anterior  margin  of  this 
blade  we  remark  a  cutaneous  expansion,  a  kind  of  lip,  which  is  at. 
tached  te  the  posterior  and  terminal  margin  of  the  labials,  and  forms 
thus  the  angle  of  the  mouth.  The  tongue  is  short  and  broad,  firei 
only  on  its  anterior  and  lateral  outline ;  its  surfiEice,  thoa^^  seeming 
to  be  smooth,  has  some  irregtilar  rows  of  small  asperitwa,  which  are 
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aometimeB  peroeired  tnHj  after  remoTing  die  inrestiDg  mambniM. 
Tbe  operculum  is  sabtnangalar  and  large,  trhen  we  consider  ttiat  tbe 
opper  and  hinder  margins  pass  from  one  to  the  other  by  a  earn ; 
the  lower  mar^  is  straight  and  oblique,  and  aa  Icmg  as  the  uitericr 
mar^  is  high.  The  saboperoolum  is  arched  on  its  whole  canant- 
ferenoe,  uid  nukes  a  prtgection  beyond  the  operoolom.  The 
interoperculnm,  almost  completely  covered  by  the  preoperoalanit 
presents  externally  only  a  small  triangolar  snr&oe,  and  a  small  nar 
jow  band  below  the  lower  branch  of  the  preoperotilom ;  Ihoiigh  hi 
reality,  tluB  bone  is  as  long  as  the  subopercnlnm,  but  less  broad,  havii^ 
the  form  of  a  very  aoate  triangle,  of  which  the  snminit  would  be  on 
ttie  anterior  aide. 

Tk^  branchial  opemn^  are  very  ample,  and  jda  each  other  at  Iha 
lower  sorfitee  <^  the  head.  The  branchiostegal  membrane,  whose  ofEoe 
it  is  to  shut  tins  fiaaore  conjointly  with  the  operoolar  appantua,  ia 
proportionally  little  developed;  it  oonttuns  commonly  nine,  8<Hne- 
tames  ten  very  crowded,  flattened  and  ahnoet  strught  rays. 

The  scales  are  of  middle  me  in  proportion  to  that  of  the  fish.  The 
largest  are  utaated  beneath  the  belly,  the  smallest  under  the  throat, 
the  thoracic  belt  uid  die  caudal  re^on.  Those  of  the  lateral  line 
are  somewhat  smaller  than  those  of  the  adjacent  rowa.  Their  finrn 
is  generally  subciroular  or  irregolarly  quadrangular,  bat  their  verti- 
eal  diameter  has  a  slight  tendency  to  surpass  the  longitn^nal  diama> 
tor.  This  peculiarity  is  especially  striking  on  the  abdominal  re^on, 
where  really  the  scales  are  oblong  and  of  a  height  eenmbly  greater 
than  their  length ;  at  the  same  tame  that  their  outlines  beotnne  mom 
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mmple  bat  artioulated,  and  ahnoet  as  long  as  the  fbQowing ;  being 
higher  than  it  is  long,  this  fin  has  a  triangular  form  on  account  of  its 
posterior  margin,  which  is  low  and  inclines  on  the  back.  The  adi- 
pose is  broad,  coyered  with  small  scales  on  its  bans  and  opposite  to 
the  posterior  half  of  the  anal,  of  which  it  does  not  attain  the  extrem- 
itj.  HhB  anal,  as  long  as  it  is  high,  occupies  the  middle  oi  the  spaoe 
between  the  anus  and  the  basis  of  the  caudal ;  it  has,  like  the  dorsal, 
two  si»B0us  rudimentary  rays  in*  its  anterior  margin,  and  one  soft  raj 
more.  The  caudal  is  furcated  and  ample ;  smaU  scales  encroadi 
upon  its  basis.  The  yentrals  are  large,  with  their  terminal  margin 
aferaight ;  they  are  almost  as  long  as  the  dorsal  is  high ;  the  anterior 
margin  opposite  to  the  twentieth  ray  of  the  dorsal  contains  a  smaU 
spinous  rudiment  hidden  beneath  its  membrane ;  the  cutaneous  appen- 
dix of  the  upper  margin  is  very  smalL  The  pectorals  are  elongated^ 
fpindle4ike,  and  proportionally  small. 

Br.9;  D.  H.  11;  A.  H.  12;  C.7,L  9,8,1.  7;  V.  12;  P. 
16. 

During  the  early  age,  when  its  size  does  not  exceed  eight  inches, 
flie  slender  form  is  tlie  predominant  character  of  this  fish.  The  line 
of  the  back  and  that  of  the  belly  being  then  very  little  prominent,  and 
the  outline  of  the  head  passing  in  direct  continuation  to  that  of  the 
body,  tiiere  results  a  harmonious  whole  in  the  proportions  of  these  two 
re^ODS.  The  compression  of  the  body  is  already  yery  marked ;  the 
head  is  already  pointed  and  forms  one-fifth  of  the  whole  length,  not  in- 
duding  the  caudal  fin.  The  rostrum  is  truncated  but  rounded,  and 
exceeds  the  lower  jaw.  The  nostrils  are  placed  at  equal  distances 
between  its  extremity  and  the  eye.  The  greatest  height  slightly  ex- 
ceeds the  length  of  the  head.  The  characteristic  form  of  the  fins  may 
ahready  be  remarked ;  there  being  one  ray  more  or  less  in  the  one  or 
the  other  of  the  fins.  The  yentrals  are  placed  somewhat  more  for- 
wards relatiyely  to  the  dorsal,  tiieir  anterior  margin  being  perpendicu- 
lar to  the  fifth  or  sixth  of  its  rays.  The  same  complete  deyelopment 
is  also  obseryed  in  the  opercular  apparatus ;  the  operculum  alone  pre- 
sents this  slight  difierence,  that  its  height  sometimes  exceeds  a  little 
the  length  of  its  lower  mar^ ;  the  breadth  of  the  suboperculum  is  also 
subject  to  some  yariations.  The  scales  at  this  period  are  thin  and  fSUl 
off  easily,  but  we  may  reoogniie  already  the  different  charaoters  which 
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we  have  sigtuliied  ftbore.  The  lateral  line  is  atnight  and  neaier  to 
the  back  than  to  the  belly.  Bat  as  soon  aa  the  iodindoalH  attain  a 
length  of  ten  inches,  Uie  head  becomes  deoliroos,  the  nape  of  tht 
neck  swells,  tlie  back  rises,  the  bell;  becomes  more  pruninent ;  bat 
the  general  form  is  sdll  slender,  the  bead  is  in  harmonknis  pnixv- 
tioD  with  tbe  trunk,  of  which  it  forms  already  ooe-fifiliof  the  lengtl^ 
includiag  half  of  the  csndal.  The  roeb-om  becomes  somewhat  mon 
prominent  and  more  abrupt.  The  height  of  tiie  body  exceeds  how- 
erer  already  the  length  of  the  head. 

When  individuals  attun  fourteen  inches  the  back  and  the  nape  of 
the  neok  are  very  convex,  and  the  head  very  declivous,  the  beUj 
prominent,  and  from  this  moment  the  head  appean  disproportianed  to 
the  trunk,  and  is  found  to  fi>nn  exactly  one-fifth  of  the  whole  length, 
the  caudal  excluded,  as  we  have  seen  in  the  adult.  The  hei^t  of 
the  body  is  contuned  four  times  in  iti  length.  The  scales  met 
stilt  thin  and  &11  off  easily,  but  they  already  be^  to  be  more  adhe- 
rent than  during  Uie  preceding  stages.  The  middle  surface  of  the 
tongue  is  armed  with  small  asperities  as  in  the  adult ;  and  the  intermax- 
illariea  have  also  that  row  of  fine  teeth  which  we  have  indicated 
above. 

This  species  is  the  common  white-fish  of  I^e  Superior,  <tf  which 
w  large  numbers  are  caught  and  salted  every  year.  It  is  one  of  the 
most  palatable  fishes  of  Uie  fresbwaters  of  the  American  continent. 
It  is  fonnd  in  lar^  shoals  all  over  the  lake. 


COREGONUS   LATIOR,  AgilBS. 


in  this  latter,  the  baok  is  ftrched  from  the  occiput,  bnt  the  curve  is 
more  uniform,  the  nape  of  the  neck  being  less  prominent,  and  the 
bdly  also  leas  swollen.  The  body  is  thicker  and  stouter  than  in  the 
O.  tapidmnrnw,  compressed,  fo^form ;  the  greatest  height,  which  is 
measoied  TerticaUj  at  the  anterior  mar^  of  the  dorsal,  is  contained 
tsmt  times  in  the  length,  the  caudal  included.  The  lines  of  the  back 
and  bdlj  come  near  each  other  on  the  tail,  without  abrupt  tranntion ; 
thej  continue  on  the  head,  without  rimng  much  on  the  lower  face, 
and  without  lowering  much  on  the  upper  &ce,  though  the  skull  is 
depressed  and  slightlj  sloping.  The  head,  which  is  thicker  and 
stouter,  forms  one-fifth  of  the  whole  length,  including  the  caudal. 
It  is  less  pointed  than  in  the  preceding  species,  and  the  rostrum 
more  obtuse,  }ess  exceeding  the  lower  jaw.  The  mouth  is  somewhat 
larger,  but  constructed  in  the  same  manner ;  that  is  to  say,  the 
ascending  branches  of  the  lower  maxillary  shut  themselves  up  beneath 
flie  suborbital  bones,  and  there  is  a  cutaneous  appendix  at  the  anterior 
mar^,  and  a  kind  of  lips,  which  form  the  angles  of  the  mouth  by 
uniting  with  the  labials.  These  latter  are  broader  than  long,  passing 
beyond  the  anterior  margin  of  the  orbit.  Their  terminal  extremity 
has  likewise  the  long  and  pear-like  shield,  which  we  have  indicated  in 
0. 9apidi89imus.  The  lower  jaw,  again,  is  surrounded  with  a  folded 
lip,  imitating  a  border  of  fringes.  We  have  remarked  no  trace 
of  teeth  on  the  intermaxillaries,  and  without  deciding  upon  their 
absence,  they  were  at  least  obliterated  so  as  to  render  them  doubtful. 
The  tongue  is  broad  and  shows  no  trace  of  asperities  at  its  surface. 
The  eyes  are  large,  almost  circular,  and  placed  in  the  same  relative 
position.  The  nostrils  are  nearer  to  the  orbits  than  to  the  extremiiy 
of  the  rostenm.  The  suborbitaries  present  no  remarkable  difference, 
unless  it  be,  perhaps,  that  they  encroach  less  on  the  cheeks. 

In  the  opercular  apparatus,  we  remark  that  the  operculum  is 
rather  quadrangular,  and  the  suboperculum  more  contracted  at  its 
posterior  extremity,  which  renders  its  lower  margin  more  oblique. 
The  interoperculum  is  somewhat  more  uncovered. 

The  fissure  of  the  gills  is  the  same,  but  the  branchiostegal  appara- 
tus is  more  developed  and  the  rays  more  bent ;  their  actual  number 
ia  ei^t. 

The  scales  are  somewhat  larger  than  in  the  preceding  apedes,  and 
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present  about  ttie  same  general  Tom,  but  tlinr  hn^t  i 
their  length.  Geoenitly  niore  nnifbrm  on  the  different  re^^ooa,  thej 
are,  however,  htrger  on  the  middle  of  the  trunk,  those  of  the  middle 
line  being  in  other  roopects  snudler  than  the  adjaomt  ones,  as  is 
the  case  for  the  most  of  the  species.  Those  of  the  abdinnen  afieet 
not  a  linear  diapodtion,  independent  from  the  whole,  but  all  ^>pear 
as  uniformly  imbricated.  Beneath  ^e  belly  and  the  tail  they  elon- 
gate themselves  to  the  form  of  an  ellipeia  with  tortoons  ontlines. 
The  lateral  line,  sightly  arched,  follows  tlie  outlines  of  Hie  back, 
to  which  it  is  nearer  than  to  the  belly.  The  fins  on  the  whole  ar« 
much  more  developed  tiiaa  in  the  C.  tapiditaimu* ;  thfflr  general 
form  and  th^  relative  pontion  are  sensibly  the  same.  We  remark^ 
however,  that  the  height  of  the  dorsal  is  greater  in  proportion  to  its  , 
length,  and  its  posterior  margin  is  strutter.  The  adipose  fin, 
equally  covered  with  small  scales  on  its  bams,  is  opponte  (he  termina- 
tion of  the  anal.  This  latter  is  triangular,  as  long  as  it  is  high,  bnt 
less  raised  than  the  dorsal.  The  caudal  ia  deeply  fiircated.  The 
ventrals,  broad  and  oblong,  are  rounded  on  their  terminal  mar^, 
and  contun  tiie  strongest  rays.  The  pectoials  are  elliptical,  and 
longer  and  broader  than  in  the  preceding  species,  and  from  Uie 
stouter  form  of  the  body  tlieir  terminal  extremity  ia  nearer  to  the 
ventrals. 

Br.  8;  D.  m.,  11;  A,  n.  11 ;  C.  7,L,  9,  8,  I.,  7;  V.,  11;  P, 
15. 

Whoever  doubts  (he  validity  of  thu  species  should  only  cast  a 
glance  on  two  serica  of  yomig  individuals  belonging  to  both  species. 
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opeiimg  is  quadrangular  aa  in  the  adult  The  intermaxillaries  have 
a  row  of  very  fine  teeth ;  there  are  teeth  eyen  on  the  margin  of  the 
lower  jaw,  but  more  difficult  to  perceive  even  with  the  magnifying 
g^asa.  The  sorfiice  of  the  tongue  is  prickled  with  smaily  very  acute 
aaperitiea,  like  the  teeth  of  the  intermaxillaries.  The  eyes  are  very 
large ;  the  distance  which  separates  them  from  the  end  of  the  snout 
does  not  equal  their  diameter ;  the  nostrils  occupy  the  middle  of  this 
space. 

The  scales,  which  are  stronger  and  larger,  as  we  have  already 
seen,  easily  &11  off;  we  may  already  signalize  in  them  the  same  pe- 
culiarities which  we  have  seen  in  the  adult.  The  lateral  line  is 
straight  and  approaching  slightly  more  to  the  back  than  to  the  belly. 

When  ten  inches  in  length,  this  fish  acquires  an  increasing  height ; 
the  height,  taken  before  the  dorsal,  is  contained  exactly  four  times  in 
the  length,  the  caudal  included,  and  the  head  has  almost  the  propor- 
tions of  the  adult.  The  body  is  very  compressed  and  flattened  ;  its 
thickness  is  contained  three  times  and  a  half  in  the  height.  The  snout 
is  somewhat  more  prominent,  as  in  the  preceding  age,  though  remsiCn- 
ing  more  truncated  and  shorter,  as  in  the  0.  sapidimmus.  The 
scales  grow  gradually  firmer ;  those  of  the  upper  half  of  the  body 
somewhat  shorter  than  those  of  the  lower  half.  The  fins  themselves 
grow  more  prominent.  The  species  is  common  along  the  northern 
shore  of  Lake  Superior,  where  it  is  found  with  O,  stipidUsirmAS.  I 
have  collected  a  large  number  of  specimens  at  the  Pic. 

COREQOKTJS    QUADRILATERAUS,  Bichards. 

Among  the  Goregoni  collected  at  Lake  Superior  there  is  one  very 
similar  to  C.  quadrilaterodis  of  Dr.  Richardson,  though  I  have  yet 
doubts  as  to  its  identity.  The  question  can  only  be  decided  by 
comparison  of  specimens  from  the  localities  where  the  author  of  the 
Fauna  Boreali-Americana  collected  his.  I  have  already  noticed 
slight  differences  in  the  scales,  in  the  structure  of  the  fins,  in  the 
opercular  and  branchiostegal  apparatus,  and  in  the  proportions  o^the 
body  ;  differences  which  depend,  perhaps,  upon  the  age  and  size,  and 
which  I  have  not  been  able  to  verify  in  all  my  specimens,  they  being 
below  the  dimensions  which  Richardson  assigns  to  his  species.    I 


httva  endeavored  to  compare  them  hj  meaiis  of  redaotioi,  bat  X  loos 
perceived  that  I  ooold  not  arrive  in  this  way  at  a  pnaaa  detamin^ 
tion,  especially  as  the  proportionB  of  the  different  re^ons  at  Q»  fignn 
at  Richardson  do  not  fully  agree  with  the  measnres  whieh  be  ffm  at 
Uiem  in  the  text.  The  fonnola  of  the  fins  niaeh  I  hare  taken  fiom 
an  individual  of  fourteen  inches,  is : 

Br.  6  ;  T).  HI,  11 ;  A.  U,  10 ;  0.  7, 1,  9,  8, 1,  6 ;  V.  11 ;  P.  16. 

The  Bcales  of  the  lateral  line,  though  smaller  than  the  adjaeenA 
rovs,  do  not  appear  to  me  so  absolutely  truncated  as  Dr.  Itiohardbon 
expressly  says  they  are  in  his  epeoies.  Their  sixe  an  the  ndeg  eqaah, 
if  it  does  not  surpass,  foureighths  of  an  inch,  tuid  on  a  sorfiuM  (^  ao 
inch  square  ve  may  count  aa  many  as  eight.  This  &ct  has  appeared 
to  me  Uie  most  prominent. 

Richardson  reports  that  when  Cuvier  sent  )um  the  ipecimeni 
which  he  had  submitted  to  his  examination,  the  label  indicated  thak 
be,  (Cuvier,)  had  a  related  species  from  Lake  Ontario,  but  ire  do 
not  find  it  mentioned  by  M.  Vatenoiennes  in  the  Hisbnre  Natnrelle 
des  PoisBons.  It  ie  periiaps  to  this  species  of  Lake  Ontario  that  our 
specimens  ou^t  to  be  referred.  Sir  John  Bichardwni,  having  seen 
recently  the  specimen  described  above,  bas  himself  offered  doubts  r^ 
spectang  its  iiUntity  with  bis  O.  qaadrUateraUi. 
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This  is  a  numerous,  but  well  cireumscribed  fam3y,  wbose  Btritdng 

that  anv  of  these  fisbea 
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geographical  distoibntbiL  From  fhe  great  nmnber  whioh  have  already 
been  deeeribed,  it  is  jdain  that  almost  every  lake  and  every  river 
baa  specieB  ef  its  own ;  but,  nevertheleas,  there  is  a  grukt  vii- 
ftnoity  among  theeefiflh  all  over  the  worid;  for  the  carps  of  Ohina 
and  those  of  Europe  are  very  omilar ;  so  are  die  fitOe  wlute4shes 
of  the  jNile  and  those  of  other  barins.  But  however  miifoim 
these  fishes  may  be  m  the  main,  we  cannot  help  observing  fliat 
among  them  there  are  peculiar  groups,  located  in  particular  ^parts 
of  the  world,  for  instance,  the  Catostomi,  all  over  the  fireshwaters  of 
America.  The  small  bearded  species  are  very  numerous  in  Europe, 
and,  in  general,  in  the  Old  World ;  species  with  beards  occur  there 
more  extensively  than  on  the  American  continent.*  Again,  the  types 
with  a  large  dorsal  are  extensively  distributed,  but  are  almost  all  extra 
American.  The  species  which  occur  at  great  altitudes,  as  those  from 
the  lakes  of  tropcal  America,  are  so  peculiar  as  to  differ  decidedly 
from  all  other  Cyprinidse,  being  devoid  of  ventral  fins.  In  Lake  Supe- 
rior and  the  other  Canadian  lakes  there  is  a  condderable  variety  of 
tliese  fishes, — Catostomi  mixed  with  European  types,  and  a  genus 
which  has  only  American  representatives. 

The  little  group  of  Cyprinodonts,  which  have  so  universally  been 
connected  widi  Cyprinoids,  will  be  found  to  di&r  more  from  Cyprir- 
noids  than  has  been  supposed.  We  need  only  compare  the  structure 
of  their  mouths  to  be  satisfied  of  the  difference.  There  are  no  repre- 
sentatives of  that  type  in  Lake  Superior. 

How  far  it  might  be  advisable  to  subdivide  this  family  into  small 
groups  according  to  their  structural  differences,  remains  to  be  ascer- 
tained. The  Catostomi,  for  instance,  are  very  remarkable  for  the 
large  opening  in  the  centre  of  their  skull,  and  for  ike  peculiar  arrange- 
ment of  the  teeth  in  the  pharyngeal  heme. 

Rhiniohthts,  Agass* 

I  propose  to  include  in  the  genus  Bhinichthys  small  Catostomi, 
whose  essential  character  is,  as  the  name  indicates,  to  have  a  conical 

•I  would  mention,  m  paitioiilirlj  Qhanoteilitio  of  the  Old  Wotld,  tiwgfiierftBailraiy 
is,  flmd  the  allied  types. 
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pndoDgaticKi  of  tiie  roatrum.  The  nxndi  is  mill;  tiiefipiwlueb 
border  ib  are  mnflh  tedaoed,  anooth,  never  eannndBted,  ind  da 
not  extend  themselves  on  the  lower  jav  onder  the  fbnn  of  lobes. 
'Rob  ohantcter  is  well  repreiented  on  figore  2  of  PL  2.  At  As 
ingles  of  the  mouth,  the  nj^ierlipi  bend  eli^tly  fcrwMds  to  join  As 
saddle  ct  the  branch  d  the  lower  mazillaij ;  they  here  fbrm  » 
snun  tunnel,  <m  whose  outer  mar^  is  a  snull  bsAe!*  BometamM 
very  £ffioiilt  to  reoogun.  To  this  gonus  we  must  idbr  the  ZnuiB- 
Ml  atnmatiu  (CTpriniu  itronasiis  HEteh.')  and  L.  namtiu  Ajrta. 
nioogh  the  fint  of  these  species  has  not  the  oharaeter  of  a  very 
{Htnninent  rostrom,  the  stmctore  of  the  month,  and  die  preoonos 
of  tiie  baibel,  joatify  this  approximatioQ. 

There  are  stall  other  species  of  this  genus  feuod  is  the  United 
Statee,  yet  imperfocUy  known,  which  will  hereafter  also  take  th^ 
place  here.  Anatonuoal  study  will  doabtleas  reveal  other  ohuactect 
than  those  which  external  confonnation  ahvady  gjves,  and  will  also 
teaoh  US  the  value  of  this  angular  group  in  the  fiumly  of  Cypiinuds. 
At  present  I  cannot  help  conodering  the  Bhinichtl^  of  Nortt 
America  as  a  lUminutive  a[  the  group  of  the  lAbeos  of  Afnca  and 
the  East  Indies. 


RmNIOHTHTB  MABUOBATDS,  AgBBB. 

Fl.  n.,  figs.  1  and  2. 

Tliis  species  ia  one  of  the  largest  of  the  genus,  at  leaet,  of  those 


▼ery  large  and  near- the  .gxl^lbi^  Tlie  rartniia  eioeeda:  die  lower  jfw 
by  the  whole  length  of  the  openiDg  of  flue  mouth.  Tim  latter  is 
Bmall,  semi-elliptical,  when  the  jaws  are  closed;  when  opened,  it  luuii 
the  form  of  a  crescent  whose  circum&renca  woold  be  formed.by  ihe 
upper  jaw,  having  below,  as  a  base,  the  elliptical  and  rounded  outline 
of  the  lower  jaw.    The  barbel  is  about  a  twelfth  of  an  indi  long. 

1h»  &oe  and  the  opercular  apparatus  are  smooth  like  the  head. 
Vw  preopeicubim  is  hidden  beneath  the  fleshy  cheeky.  The  opa- 
opium  is  large,  concave  on  its  anterior  macgpn,  rounded,  on  the. 
xqpper ;  the  lower  is  straight  and  oblique,  beniMith  which  is  the  thia. 
and  narrow  subopercular  lamina.  The  interoperculum  is  triangular 
and  more  robust.  The  branchial  fissures  are  small,  and  extend  but: 
little  to  the  lower  surface  of  the  head,  which  ^ves  to  the  isihmus  the 
form  of  a  triangle.  The  branchiostegal  membrane  contains  three 
thin  rays,  of  about  equal  length,  bent  and  flattened. 

The  dorsal  fin  occupies  exactly  the  middle  of  the  whole  length  of 
the  fish ;  its  fom^  is  quadrangular,  higher  than  long,  and  has  nearly 
strai^^t  margins.  The  caudal  is  obtusely  notched,  its  lobes  are 
rounded.  The  anal,  situated  at  a  small  distance  backwards  from  the 
dorsal,  ia  narrow  and  elongated ;  its  outer  circumference  is  rounded. 
The  ventrals  are  inserted  somewhat  before  the  dorsal ;  they  are 
small  fins  of  an  oblong  form,  whose  extremity  reaches  to  the  anus. 
The  pectorals  are  placed  very  low,  have  an  elliptical  form,  and  are 
more  elongated  than  the  ventrals. 

Br.  8;  D.  H,  9;  A.  n,  8;  C.  6. 1,  9,  8, 1, 4;  V.  8;  P.  14. 

The  scales  are  small  and  subcircular;  the  concentric  and  radi- 
ating strise  are  easily  seen  with  a  lens.  Points  of  black  pigment  are 
distributed  on  their  posterior  half,  and  ^ve  to  the  surface  of  the 
body  a  punctulated  appearance.  The  lateral  line  is  in  the  middle ; 
it  is  only  feebly  inflected  on  the  abdomen. 

The  ground  color  is  a  reddish  brown  mottled  with  black,  orange 
and  dark  green.  The  black  marbling  is  predominent.  A  large  spot 
of  this  color  occupies  the  bads  of  tibe  caudal,  where  it  radiates  <m 
the  rays  of  this  fijot  The  lips,  the  margin  of  the  branchiostegal 
membrane,  the  basis  of  the  pectorals,  ventrals  and  anal  are  of  aa 
intense  orange-red,  wluchprolongBitBelf  on  tberays.  The  ground  of 
the  fins  is  light  orange. 
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f^.  1  represente  tlua  species  of  ito  natanl  mte. 
Hg.  2  ia  the  lower  mr&oe  of  &6  head  magnified,  to  show  the  ctm- 
figaratioD  of  the  month. 
Fnxn  the  B«alt  St.  Huy,  where  it  seems  not  to  be  infrequeot. 

Catobtohub,  Lesoenr. 


The  Bhtdy  of  die  speraes  of  the  genos  Catoetomoa  has  beeome 
qnite  as  difficult  as  that  of  the  genus  LeuciscuB,  and  for  the  same 
reason  ;  the  mnltipUci^  of  species.  There  are  about  thirty  described 
or  mentioned,  very  few  of  which  are  accesable  for  comparison. 
Hence,  we  are  left,  rither  to  identify  Bpe<»es  which  have  only  dis- 
tant analogies,  or  to  separate,  pn  the  other  hand,  some  which  hare 
the  closest  affinities.  Which  of  these  two  obstacles  is  the  most  injo- 
rions  to  science  ?  Donbdess  the  first ;  «nce  it  leaves  science  in  a 
state  of  equivocal  stabili^,  during  which  no  adrance  is  attempted, 
satisfied,  as  we  are  then,  with  our  preBent  attainments. 

Id  endeavoring  to  determine  the  diffijrent  Catostomi  from  Lake 
Superior,  I  began  by  comparing  tiiem  with  speraes  already  known 
Gram  the  same  geographical  nme  to  which  they  would  have  the 
nearest  relati<ms.  One  had  been  known  for  three  quarters  of  a  cen- 
tury as  an  inhabitant  of  the  golfs  of  Hudson's  Bay,  and  was  described 
by  Forster  under  the  name  of  CS/primt»  Catottomuty  which,  forty- 
four  years  later,  became  the  type  of  the  genua  Catostomus,  with  the 
specific  appellation  of  C.  Sudaonau,  the  author  of  tlus  reform  not 
having  known  the  fish  otherwiae  than  through  the  description  and 
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Richardson,  I  was  oonvinced  of  some  difierenoes,  respeotmg  the  first, 
which  I  connder  as  specifio.  Bespecting  the  second,  the  question  be- 
comes more  difficult  to  solve,  as  Dr.  Richardson  had  specimens  firom 
two  yezy  different  localities,  fir<»n  which  his  description  waa  made. 

This  complication  catised  me  to  hesitate  for  a  long  while  respecting 
tiiese  species ;  and  even  now,  though  describing  the  sec(»id  species 
under  a  new  name,  I  am  still  in  doubt  upon  the  Mowing  pomts:  Ara 
there  really  two  species  of  Catoetomi  with  red  bands  on  the  odes  f 
This  would  not  be  extraordinary,  if  we  donotallow  spedfic  diagnoaee 
to  rest  upon  color.  As  soon,  however,  as  the  existence  of  two  speciea 
18  demonstrated  by  ultimate  researches,  it  is  evident  that  that  of  lake 
HuMn  will  be  the  same  as  our  O.  auraroj  whilst  that  of  Slave  Lake 
will  be  the  (7.  Farsteri(mtiSy  the  same  which  Forster  had  in  view. 

However,  upon  consulting  the  original  Memoir  of  Forster,  I  am 
almost  tempted  to  consider  his  second  variety  aa  the  very  species  I 
describe  hereafter,  under  the  name  of  0.  For9terianu»^  and  which^ 
as  we  shall  see,  is  nearly  related  to  0,  Hud»07kiuB.  It  has  that  red 
tint  of  the  lateral  line,  with  the  same  general  ground  color.  If 
thai  be  the  case,  the  name  of  FarsteriamM  would  be  ill  applied,  finr 
the  name  would  remind  us  of  one  species,  whilst  the  descripti<xi  would 
q>ply  to  another. 

Catostomus  aureolub,  Lesu. 

I  cannot  do  more  than  mention  this  species,  as  I  possess  only  a 
few  specimens,  and  all  very  young,  between  three  and  four  inchea 
long.  The  general  characters  of  the  species  are,  however,  already 
well  indicated  upon  them,  t  A  thick  and  stout  head,  almost  as  hi^ 
aa  kmg,  truncated  in  firont ;  the  considerable  development  of  tiie 
operculum  at  the  expense  of  the  suboperoulum ;  the  sides,  the  scales, 
their  uniformity  upon  all  the  re^^ons  of  the  body,  and  their  rhom- 
boidal  form,  such  are  the  traits  which  characterise  it. 

The  species  would  thus  extend  forther  northwards  than  has  been 
known  heretofore.  It  is,  however,  still  important  to  verify  the 
ftct,  either  by  comparing  young  O.  aurm>lu$  of  Lake  Erie  with  these^ 
or  by  procuring  large  spedmens  firom  Lake  Superior,  to  o(»nparf 
them  with  specimens  cf  the  other  lakes. 
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I  pcmeM  a  complete  seriea  of  individiuda  of  Una  Bpeeies,  from  the 
-Bw  of  eleven  inclies  up  to  seventeen.  My  desoriplicm  wM  made 
prinmpally  from  the  largest,  to  bring  it  nearest  to  that  of  O.  Sud- 
•ma'iu ,-  bat  I  must,  at  the  ontset,  remark  that  tlie  eharaeton  no- 
ticed are  the  aame  in  all.  Not  pceseariug  a  specimes  of  C.  BuAo- 
muM,  I  have  referred  to  tiie  degcrip(i<»i  Dr.  BiohardsoD  has  ^veB  in 
MtabHahing  the  ptunta  (^  compuiaon. 

The  genenl  form  of  the  body  ia  very  regnlar;  ^  donal  and 
Tentral  linea  oireamscribe  ui  elongated  oval,  approaoUog  to  a  eyfinder 
towards  the  head,  and  to  a  parallelogram  along  tiie  tail.  l%e  greatest 
cnrcumference  taken  on  the  line  tS  the  greateet  height,  that  ia  to  say, 
before  the  dorsal,  is  nine  inches  and  a  half.  The  aides  are  compresaed ; 
the  body  passes  to  the  head,  or,  we  might  rather  say,  ihe  head  pasaea 
to  the  body,  without  any  enlargement  on  tlie  nape  of  tiie  neck. 
The  greateet  height  of  the  body  does  not  become  double  tlie 
greatest  thickneea,  this  latter  being  taken  at  the  very  orig^  of  tiie 
trunk ;  ^enee  it  diminishes  gradually  and  inseiuably  towards  the 
caudal  re^on,  and  the  proportion  begins  to  become  progreeuvely 
stronger  in  &vor  of  the  height  from  the  posterior  marg^  of  the 
dorsal. 

The  head  itself  is  very  smooth,  and  covered  with  a  ttuck  skin ;  it 
la  rather  conical  than  qnadraogdiar,  <»  acooont  of  the  declivity  of 
the  upper  Bur&ce,  which  continues  from  the  nape  (^  the  neck  to  the 
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Xhe  monih  is  plaeed  immediaMy  benealh  the  extremity  of  the  los- 
tmm ;  it  is  of  medhim oie,  yearj  protradale;  its  opemngis  saboironlar^ 
and  eaoly  reoehres  ihe  largeet  finger  bejond  the  first  phalaiuc*  Its 
ips  ftre  canmonlate ;  the  upper  is  thin,  and  of  equal  breadth  on  the 
irtiole  onmiiifereiice  of  the  jaw ;  it  ^Bhitea  itself  from  the  an^e  of 
the  month,  to  pass  to  the  thickened  and  rounded  bbes,  with  firinged 
tareumCBgenee  of  the  lower  jaw ;  these  finnges  are  eqnally  raible 
«n  the  margjoL  of  the  upper  lip ;  the  two  lobes  are  united  on  the 
qrmphysis  of  the  jaw,  by  a  narrow  cutaneous  slip ;  the  canrndiM 
iriiioh  coyer  tiieir  surface  are  scarcely  more  mariced  than  those  of 
tte  upper  Up.  On  the  head  we  remark  several  rows  of  pores  similar 
to  those  of  O.  Siidsanius  and  other  1|[)ecies.  These  rows  are  per> 
Ibcfly  distinct  in  individuals  preserved  inalccAol.  One  <^  them  is  the 
cantinnation  of  the  lateral  line  of  the  body ;  it  passes  along  the  upper 
fliar^  of  the  operculum,  descends  beneath  the  <nrbit,  and  terminates 
on  the  end  of  the  snout,  describing  some  undulations  on  its  pas- 
sage. The  second  row  begins  at  the  nostrils,  and  terminates  on  the 
Qodpot,  a  little  before  the  union  of  the  head  wilh  the  body,  on  wUch 
point  of  uni(m  we  observe  a  third  single  row,  united  transversely 
by  its  two  extremities  to  the  first  double  row.  finally,  a  fourth  row 
is  situated  upon  the  face,  and  follows  the  outer  mar^  of  the  pre- 
operoulum. 

The  opercular  apparatus  differs  from  that  of  O.  ffuckofduBy  as 
desoibed  by  Dr.  Bichardson,  in  two  of  its  bones,  the  preopercuhmi 
and  the  interoperculum.  This  latter,  in  the  species  which  is  here 
referred  to,  has  exactly  the  lengfli  of  the  suboperculum,  though  it  is 
more  robust  and  of  more  irregular  firam.  It  has  a  median  carina  on 
its  anterior  ang^e,  whose  extremity  reaches  that  of  the  preoperculum 
in  contact  with  the  lower  maxillary ;  the  posterior  part,  contiguous  to 
the  operculum  and  suboperculum,  is  triangular,  and  rises  to  one-third 
of  the  height  of  the  anterior  mar^  of  the  operculum.  The  pre- 
operculum is  more  slender,  more  doi^ted,  and  narrower  than  the 
interoperculum ;  its  form  is  that  of  a  very  opened  crescent. 

Qlie  branchial  fissures  are  very  large,  and  somewhat  afqpionmated 
on  the  isthmus,  where  the  membrane  passes  to  the  integomenti  of 
the  abdomen,  appearing  somewhat  like  a  transverse  furrow. 

The  intestbal  canal  measufes  twioe  the  length  of  the  body.    The 
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tower  pharyngeals  farm  a  comjdete  ling  aronnd  ttte  dOBophagoB. 
Each  bone,  taken  bj  itself,  resembles  in  its  form  a  siokle  ;  tiaat  is  to 
My,  a  cresceDt  vntii  a  stalk.  'V^th  this  short,  robust  and  flattened 
stalk  the  two  bones  unite,  b;  means  of  a  muscular  bridge,  whidi 
modify  craistantly  the  separaticai  of  which  the;  are  capable.  The 
crescent  presents  two  distinct  ades ;  one,  the  inner,  is  compact, 
rounded  and  smooth,  and  is  only  the  oontinnation  of  the  stalk; 
the  other,  or  outer,  ia  widened,  embracing  only  the  circumfereoee  of 
the  crescent ;  it  ia  composed  of  vertical  lamine,  of  which  the  teeth 
are  the  continuation,  with  the  exception  of  two  lower  ones,  which 
are  implanted  on  the  very  body  of  the  bone.  There  are  about  thir^ 
teeth  ;  the  lower  are  much  d^eloped,  stroi^,  and  compressed  later- 
ally, surmounted  by  a  crown  iriiioh  slopes  over  their  inner  ode. 
From  the  middle  of  the  crescent  the  teeth  dimimsh  abruptiy  towards 
its  summit,  and  are  reduced  to  feeble  laminse,  which  are  lost  in  the 
body  of  the  bone,  which  is  also  subject  to  a  gradual  diminution  &Dm 
the  stalk  to  its  upper  angle. 

The  air  bladder  is  composed  of  two  compartments ;  the  anterior  is 
pearshaped,  and  not  qoiba  half  the  length  of  the  posterior,  whose 
form  is  cylindrical. 

The  color  of  tlus  fish  is  blmah  gray  on  the  back,  &e  head  and  the 
eddes ;  apon  the  ndes  ao  orange-colored  red  tint,  with  a  very  fine 
reflection,  combines  itself  with  the  mtun  color ;  the  belly  and  the 
bwer  nde  of  the  head  are  whitish.  The  pectoral  uid  ventral  fins 
are  gray,  on  an  orange-colored  ground ;  the  caudal  has  the  tint  of 
the  back,  as  also  the  dorsal ;  the  anal  is  sometimes  whitish,  like  the 


nSHW  <MP  Un  SOFEBIOB.  861 

We  have  stated  abore,  wben  spealdng  dT  the  generic  characters, 
Ili6  reasons  irbich  have  induced  ns  to  change  the  name  of  this 
species,  tnd  to  irork  out  again  its  syncmymj.  Therefore,  nothing 
more  remains  to  be  said  (m  this  point,  and  we  proceed  to  give  a  fnll 
description  of  it,  also  comparing  it  with  the  above  species,  and  regret- 
ting that  we  have  been  nnable  to  compare  it  m  nature  with  the  0» 
JBkcbamui.  As  described  by  Dr.  Bichardson,  Ids  0.  Forsteriamu^ 
which  is  wa  Aunmij  is  rather  compared  with  that  species  than 
described  in  detail,  and  as  these  two  species  are  yery  diflbrent  finom 
each  other,  the  comparison  has  not  been  made  in  its  most  minute 
peculiarities. 

The  body  is  subcylindrical,  compressed.  Its  general  form,  leas 
thick  and  stout  than  in  the  precedmg  q)ecies,  presents  the  same 
legularity  of  outlines,  and  the  same  harmony  of  the  regions  among 
tibemselYes.  The  greatest  height  corresponds  also  to  the  anterior 
mar^  of  the  dorsal,  and  forms  the  fifth  of  the  whole  length,  the 
caudal  excluded ;  this  height  forms  five-seyenths  of  the  greatest 
thickness  of  the  body,  which  corresponds  to  the  immediate  back  of 
the  head.  The  dinunution  is  gradual  towards  the  tail.  The  head 
fi»ms  exactly  the  fifth  of  the  whole  length,  and  it  is  of  course  con- 
tained fimr  times  in  that  of  the  body,  the  caudal  included.  It  is 
almost  aa  compressed  as  in  the  preceding  species,  but  less  rounded 
on  the  ujqper  surfisM^e,  more  elongated,  more  conical,  and  the  rostrum 
more  prominent.  The  skull  is,  however,  declivous.  The  nostrils  are 
very  large.  The  porition  of  the  eyes,  opposite  the  rostrum  and  the 
mar^  of  the  operculum,  has  the  same  relations  as  in  the  preceding 
species.  The  mouth  is  larger,  and  seems  to  be  placed  more  back- 
wards, on  account  of  the  developement  of  the  nose,  but  the  upper  lip, 
when  we  extend  it,  easily  reaches  to  its  extremity.  The  lips  are 
more  developed,  and  covered  with  more  promment  caruncles.  The 
two  bbes  especially  are  more  extended,  and  are  not  at  all  attached 
to  each  other  on  the  maxillaiy  symphysis,  as  they  are  in  the  preced- 
ing species,  being  m  this  respect  more  independent  of  each  othor* 
(PI.  2,  f:  4.) 

The  surface  of  the  head  is  covered  with  a  smooth  skin,  through 
which  the  rows  of  pores  open,  upon  the  whole,  rimilar  to  thgse  winch 
we  have  described  in  the  preceding  species. 
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The  openralar  tippmioB  U  anuUn  ind  more  eonvex  tton  m  tiie 
jvoceding  apecdeB,  aud  all  the  bonee  tie  so,  jsoportiaatllj,  I  having 
hovever,  been  careful  to  take  two  indindu^  of  the  nme  ake  fiv  the 
purpose  of  oompanBon.  The  opercnliuo  is  u  broad  as  high,  though 
narrower  at  the  npper  mar^  than  at  the  lower,  wludi  is  ol^ae; 
the  posteiior  mar^  ia  almost  straight.  The  sobopenndam  ia  man 
regidar,  on  aoomnt  of  its  lower  mar^  bong  Imb  oootsz.  Th» 
interoperoulom  is  leas  extended  on  its  poeteiior  extmaitf ,  vfaith 
emits  no  proceasos  along  Hie  anterior  mar^  of  the  operonlmn.  Tia 
outer  Biu&oe  is  very  oonrex,  and  almntamooth.  Thaipret^wrouli^ 
ia  longer  and  more  slender  than  the  mteroperoolom,  and  ^topattia^ 
ally  broader  than  in  (he  preoetUng  tpedat. 

The  branchial  fiaaores  are  lurge  also;  the  braocluostogal  membnne 
ia  strong  and  Ihiok ;  it  conbuns  three  rays.  The  dorsal  fin  ia  qnad- 
rangular,  its  posterior  ma^n  equals  in  height  twfrthirds  of  its  anterior 
margin,  whore  we  observe  two  or  three  amaU  mdimentaty  ray% 
withoat  articulatioTis.  Ita  upper  marg^  is  almost  atralght  or  Bubcov 
cave.  The  anal  is  long,  and  attune  the  base  of  the  oandal  in  the 
male,  whilet  it  ia  shorter  in  the  female  ;  its  anterior  and  posteriof 
margins  are  parallel  on  the  first  two-thirds;  beyond  whicih  th^ 
approach  each  other  to  form  a  triangle,  and  to  terminate  the  fin  in 
a  more  or  less  obtnee  point.  The  caudal  is  notched;  th«  soalM 
advance  more  on  the  base  of  the  lower  lobe,  which  predomiiiatea 
slightly  over  the  upper ;  but  this  character  is  not  conrtant ;  I  have 
even  observed  it  only  on  the  single  individual  which  I  hare  had 
figured ;  there  is  one,  sometimes  two,  mdimentaty  rays  at  the  ante- 
rior mar^n.    The  ventrab  are  broad  and  expanded,  like  an  eqni- 
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Tlie  Boalei,  ▼ery'HnudI  at  tbe  antamr-pirt  ef  the  trank,  inerease 
in  siro  towards  tbe  tail,  idihoiit,  however,  ai^^  tfie  dimenakmB 

of  the  epeoies  above  menticmed,  nor  even  to  thoae  of  O.  Huitonim. 
Tlu8  inorease  of  the  scales  from  the  head  to  the  tail  is  real,  and  agrees 
with  Hie  imbricatioiL  Their  form  is  irregular  and  Tery  variable,  though 
we  may  say  tiiat  they  are  generally  oblong,  of  greater  length  than 
height,  with  convex  margins,  which  are  midulated,  and  never  parallel 
and  straight,  like  the  upper  and  lower  margms  of  the  scales  in  the  pre- 
ceding species.  Now  uid  then  we  may  &id  a  few  circular  ones,  bnt 
they  are  exceptions.  Those  which  cover  the  shoulders  are  still  much 
lariger  than  those  atnated  between  the  peotoral  fins  on  the  lower  snr- 
feeeof  the  abdomen.  The  lateral  line  is  median,  dig^tly  inflected  on 
the  abdomen  before  the  dorsal.  It  riseealittle  on  the  pedicle  of  the 
•eandal.  The  abdominal  walls  are  covered  with  a  blackish  pgment. 
The  length  of  the  intestinal  canal  is  contained  twice  and  ahidf  in  that 
of  the  body.  The  phaiyngeal  bones,  though  having  the  same  stmo- 
tore  aa  in  the  preceding  species,  are,  however,  much  more  slender, 
«nd  their  teeth  are  much  more  feeble,  thinner,  and  sharper  on  their 
«xtremity«i 

The  air  bladder,  equally  divided  into  two  oompartmente,  presents 
ibis  diffurenoe,  that,  instead  of  being  c^^drical,  the  posterior  com- 
|)artment  terminatee  in  a  pointed  cone.  13ie  size  and  the  relative 
proportioiis  remain  ahnost  the  same  in  the  two  species. 

The  color  is  an  olive  ydlow,  very  dark  on  the  back  and  head, 
where  it  passes  to  Hie  green  on  the  ndes.  Following  the  course  of 
the  lateral  line  there  is  a  band  of  a  very  borilUant  carmine  red,  without 
precise  outlines  droumscribing  ii  Li  the  females  the  red  is  leas 
4ively,  and  the  belly  remains  wiute.  The  dorsal,  eaudal,  and  pec- 
toral fins  are  eokared  like  the  back ;  the  ventrala  and  the  anal  like 
the  abdomen,  but  ^  a  more  inteiiBe  yaOow.  The  raya  are  of  an 
elive<)okred  green. 

Tfaisapeeies  eecurs  frequent^  akmg  the  northern  shores  of  Lake 
Superior.    I  secured,  however,  most  of  my  specimens  at  the  Pic. 

Criaua  'AxfiiMRw,  Lueek. 

TUf  gwos  liM  «6te  kimm  cnfy  k  4m  <Md  Wttld,  ania  I^i- 
^•vMad  -iM-iiiHiaidMtfhMl-lMioiivvUdiinitMi^vlilwftailk 
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of  St.  Mary.  The  BpMoes  deeeribed  befbre  an  kbont  equally  £- 
tided  between  Europe  and  Syria.  The  princnpel  character  of  ttie 
genus  is  to  have  the  mouth  opening  upwards,  the  lower  jaw  ezoeed- 
ing  a  litQe  the  upper  (PL  8.  figs.  2  and  8.)  The  dorsal  is  narrow ; 
&e  aikal  slightly  Inoadw.    The  body  ia  oompreflsed. 

AlBUBinra  BOBBLLCS,  A^BS. 

H.  m.,  figs.  1-8. 

Tins  is  aa  yet  the  only  speinea  of  &e  genus  firaud  in  Nortlt  Ameiick. 
The  body  is  comineased ;  its  form  is  elegant,  slender,  the  back  some- 
iriiat  more  coavez  tium  the  belly ;  the  tail  is  oontracted.  The  great- 
est htt^tof  tlie body  ooneeponds  to  the  anterior  third, or  the  re^oB 
ntuated  between  the  pectorals  and  the  rentrals,  and  ia  oontained 
ox  times  in  the  length,  ezoluuvo  of  Uie  caudal  fin.  The  head,  small, 
oomoal  and  compressed,  like  the  mdes,  is  somewhat  less  than  Hie 
flfUi  of  the  whole  length.  The  upper  snr&ce  continues  &e  declivdos 
line  of  the  back  towuds  the  end  of  tiie  snout  The  eyes  are  large 
and  circular,  approaching  the  upper  re^on  of  the  head,  and  at  an 
equal  distance  from  the  end  d  ihe  snout  and  tbe  postetior  exbend^ 
of  the  openmlair  apparatus.  The  suborbital  osricles  an  three  in 
number ;  two  are  contiguous  to  the  poBteri<^  and  lower  mar^  of 
ttie  orbit,  the  otiier  at  the  anterior  margin,  oorering  the  whole  space 
between  the  nostrilB  and  tiie  lower  maxillary.  The  nostrils,  pnpw- 
tionally  large  also,  are  nearer  to  the  eyea  than  to  the  extremity  of 
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ipn  of  tiie  inieroperonhiiii,  fhis  bone  being  ludden  behind  the  pr^ 
eperonlnm.  The  braochiostegal  rajs,  three  in  number,  are  flattened 
and  ezoeedyely  thin,  almost  eqnal  in  fonn  and  in  oie,  and  slighHy 
ardied. 

Thedereal  fin  is  higher  than  long,  and  ntoated  aboat  en  the  middle 
of  the  back.  Its  anterior  mar^  is  twice  aa  high  aa  xbi  posteriiv. 
The  upper  mar^  is  straight  There  are  ten  rays,  of  which  the 
anterior  is  short  and  nndivided ;  the  bifbroation  is  repeated  to  the 
third  degree  on  the  central  rays.  The  caudal  is  long  and  furcated ; 
the  rays  are  twice  bifurcated ;  the  largest  only  haye  slight  indica- 
tions of  a  three-fold  division.  The  anal,  placed  behind  the  dorsal,  is 
broad,  but  less  high  than  this  latter ;  its  mar^ns  are  straight ;  it 
contains  eleyen  rays,  of  which  two  are  rudimentary  and  undivided  at 
the  anterior  mar^n.  Those  of  the  centre  show  the  traces  of  a 
trifde  Ufurcation.  The  ventrals,  narrow  at  their  base,  extend  con- 
aderably  at  their  drcumference,  which  is  rounded ;  they  are  situated 
before  the  dorsal,  and  contain  eight  rays,  the  first  being  simple,  the 
five  jfollowing  subdivided  to  the  third  degree.  The  pectorals, 
narrower  and  more  elongated  than  the  ventrals,  are  inserted  behind 
tiie  suboperculum  at  a  small  distance  from  this  bono.  There  are 
eleven  rays ;  the  first  does  not  bifurcate  at  all,  thou^  it  is  articu- 
lated ;  the  six  following  are  articulated  on  their  last  third  only ;  the 
five  remaining  are  very  short. 

Br.  8;  D.  I.  9.  A.  H.,  10;  C.  4. 1.  9.  8.  L  4;  V.  8;  P.  11. 

The  scales  are  of  medium  size,  and  about  equal  on  all  rej^ons  of 
the  body.  Tlieir  form  is  subcylindrical ;  the  concentric  and  radiating 
sirise  are  visible  only  under  the  microscope.  The  lateral  line  is 
fllighdy  inflected  from  the  upper  angle  of  the  opercular  apparatus 
upcm  the  abdomen,  to  rise  again  opposite  the  dorsal,  and  thence  con- 
tinues in  a  straight  line  towards  the  tail,  following  the  middle  of  the 
■des. 

The  back  is  of  a  yellowish  green,  with  the  outlines  of  the  scales 
black.  The  upper  surface  of  the  head  and  the  snout  are  of  a  darker 
tint  The  &ce,  the  opercular  apparatus  and  the  sides  have  a  bril- 
liant silvery  reflection,  wiili  a  more  marked  median  band.  There 
are  some  reddish  spots  on  the  fiice  and  the  opeicaixt  apparatoii 
&ding  sometimes  into  a  nnifiam  reddish  tint  all  over  the  head  and 
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abaalAtn.  1%e  iria  is  goldooloEvd ;  the  Sm  in  of  a  mu&m  acd(v, 
a  transparent,  pale  yeUoir. 

Rg.  1  repraBeolB  the  fish  cf  natnial  mn.  "EigjL.  2  and  8  an  ao*. 
Urged,  to  show  the  oharacterB  of  the  mouth  and  the  jaws. 

Thia  specua  is  very  oemmon  at  the  Saalt  (£  fit.  Uuj ;  apeomani 
Tere  alao  obtunad  fionthftKe. 


GoBio  nvMBvm,  Agan. 

This  ipeaes  ia  iridely  disiuiot  &om  Quhio  cataracta^  tike  cnlf 
species  (^  that  genos  finmd  m  Iforldi  America  which  has  bitheito 
been  described.  The  body  is  etengated^aabcylindrieal,  conycBwd ; 
its  greatest  length  is  about  seven  inches.  The  head  is  (ymtained 
somewhat  more  tium  four  times  in  this  lengili,  and  the  hu^  of  Qie. 
body  forms  exactly  the  fifth  of  it.  The  back  is  very  sli^itly  ooQTe^ 
tite  beUy  describes  a  very  marked  oorre ;  the  tul  beyond  the  anal  fin 
straightens  almost  abruptly.  The  head  itself  is  o<sucal,  inegolariy 
qnadratignlar,  the  npper  sor&oe  bong  very  flattened,  ■««i>'^™^ 
even  eonoave  on  the  middle  line,  and  the  lower  snrfiMW  plaia.  '^ta. 
eye  is  atoated  at  the  itpper  le^en  of  the  &ce ;  its  diameter  ia  oaa 
fborth  of  an  inch.  The  noeteils  aie  Urge  also,  and  stuatod  is  airo»- 
lar  cavities  at  the  ajqwr  part  of  the  fiuw.  The  aateriw  opemng 
is  oblong ;  its  canal  is  obliqoe  &om  behind  forwaida ;  its  posterior 
msu^,  when  extended,  fonna  a  oover  to  the  second  opening,  idiich 
is  the  largest,  peifvated  like  the  first,  and  placed  a  little  num  oat- 
wards.    The  snoot  is  flattened.   The  npper  jaw  exoeeda  the  lower. 


The  donri  is  niBatod  enfltfy  en  the  niddk  of  tfie  whole  kngA, 
flomeiriiftk  fiffiher  back  than  m  &.  oatanMeUB  ;  it  k  higher  tfaaa  long. 
Die  caudal  is  notched ;  ita  kbea  afepomted.  The  anal  is.  aomewhat 
smaller  than  ihe  dorsal,  but  it  has  the  same  form.  The  yentrals, 
sitofttod  somewhat  In  front  of  the  dorsal,  ftre  roonded  on  their  dr- 
eomferenoe.  The  pectorab  are  narrower  than  these  latter;  they 
are  also  more  elongated  and:mQre  romided  on  thdr  drcomference ; 
thdr  fimn  is  oblong. 

Br.  8;  D.  I.,  9;  A.  L,  9;  0.  6,  L,  9,  8,  L,  4;  V.  11.,  8; 

The  scales  are  large ;  we  can  scarcely  coont  sixty  rows  fSrom  the 
0Ds  to  tiie  caudal ;  somewhat  oblong  on  the  sides,  they  are  snbcir> 
oidar  on  the  back  and  belly.  We  r^^y  perceiye  witti  the  magni* 
i?fing  glass  the  concentric»l  and  radiating  striss.  The  lateral  line  is 
deflected  on  the  abdomen  into  an  open  carye,  and  recoyers  its  direct 
fine  beyond  the  dorsal,  towards  the  tail.  It  is  almost  central  in  its 
iriiole  oomse. 

The  head,  the  back,  and  the  npper  half  of  the  odes  are  ash-gray. 
A  narrow  leadrcolored  band  extends  along  the  npper  Aie  of  the  lat* 
eral  Hne.  !nie  abdomen  is  yellowish  white,  interspersed  with  smaQ 
gray  poantB  on  the  scales.  The  lower  side  of  the  head  and  belfy  is 
of  a  nniform  eolw.  The  dorsal,  caudal,  and  pectorals  are  gray,  the 
fentrals  and  the  anal  yellow.  The  largest  specimens  of  this  species 
are  from  Lake  Soperior.    We  haye  also  a  few  firom  Lake  Hnron. 

I  am  weD  aware  that  the  poention  of  this  species  in  the  genus  Gobio 
is  not  natural,  as  it  has  neiiher  the  particular  cut  of  the  outline  of 
the  head  which  characterizes  the  European  species  of  Oobio,  nor 
tiieir  narrow  dorssJ,  nor  their  projecling  barbel,  nor  their  pharyngeal 
teeth,  but  I  am  unwilling  to  establish  a  new  genus  for  it  before  I 
haye  organized  Uie  American  Gyprinidae  more  extensiyefy.  I  will, 
cnfy  add  that  were  it  not  for  the  barbel  this  species  might  be  yery 
properly  placed  in  the  genus  Leuciscus.  But  the  European  Leucisei 
haye  not  rudimentif  of  such  appendices  <m  tibe  mdes  eyen  of  the 
mouth ;  while  all  the  species  of  Oyprindo  of  North  Axnerioa,  which 
haye  been  referred  to  the  genus  Leuciscus,  haye,  as  fiur  as  I  know^ 
such  short  barbels.  I  am  therefore  inclined  to  beHeye  that  tiiese 
species  win  haye  to  be  removed  from  that  geoflHS,  LencisoM,  aaft 


oooBtitDte  by  thflntselres  a  diatinot  gemu,  to  lAaeb  my  €hbio  plum- 
beiu  vill  also  belong,  as  it  ia  not  to  bo  separated  generimlly  finm 
LmeiacM  puiehdiM  and  other  American  apeoies. 


LEUOISOnB  FBORTALia,  AgMB. 

FL  m.,  &g.  4. 

At  first  aigbt  this  spedea  reminda  na  of  X.  oormttiu  of  New  Eng- 
land, to  which  it  bears  a  close  reaemblanoe.  Its  general  form  ig 
short;  and  stout.  Its  ades  are  much  compreaaed.  Iba  baok  is  veiy 
convex.  The  height  of  the  body  ia  proportuHially  great,  and  ia  ood- 
tuned  only  four  times  in  the  vhcde  length,  from  the  anterior  extremity 
of  the  head  to  the  termination  of  the  oaodal.  It  haa  thos  a  corpu- 
lent form,  and  ia  even  lugher  thui  L.  comuiiu.  The  tful  alao 
loses  ita  dimensions  leas  abruptly.  The  head  itself  partjcipates  of 
the  abbreviated  form  of  the  body,  being  somevbat  less  than  a  quarter 
of  ita  length.  Its  upper  Bor&ce  is  rponded,  very  decUvoos,  and  de- 
scends abruptly  on  the  aooot,  which  renders  it  reiy  obtose,  lonnded, 
and,  as  it  were,  pronuoeot.  The  eyes  are  large  and  inrculary  pro- 
portionally larger  than  in  X.  eonattM,  and  approadi  leas  to  the  tc^ 
of  the  head.  They  are  atuatod  bat  littie  nearer  to  the  end  t£  the 
snout  than  to  the  posterior  margin  of  the  opercular  apparatus.  Iha 
lower  mar^n  of  their  orbit  corresponds  to  a  horiamtal  line  traoed 
along  the  nuddle  of  the  iaoe.  The  nostrils  open  by  a  doable  opening 
in  a  circular  depresmon  utaated  before  the  eyes,  and  nearer  to  iheee 
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him  fhe  form  of  a  orescent  on  whose  eonyenfy  Hke  branchiostegal 
membrane  is  continnechto  the  upper  mar^  of  the  opercnlum. 

The  branchial  fissures  are  large.  There  are  three  strongly  devel- 
oped branchiostegal  rays,  flattened  and  arched.  The  two  outer  on 
each  edde  may  approach  very  near  to  each  other  on  the  nuddle  line 
of  the  lower  surface  of  the  head,  where  lihey  are  parallel  for  a  short 
distance.  The  branchiostegal  membrane  is  endowed  witii  great 
elasticity. 

The  rays  of  the  centre  of  all  the  fins  are  bifurcated  to  the  third 
degree.  In  front  of  the  dorsal,  of  the  anal  and  of  the  ventrals  we 
remailc  the  rudiment  of  a  spinous  ray,  often  very  ctifficult  to  recog- 
nise. The  following  ray  is  never  bifurcated,  though  distinctly  articu- 
lated as  the  remaining  ones ;  this  is  also  the  case  with  the  ray  of 
the  anterior  margin  of  the  pectorals,  and  with  the  great  outer  ray 
of  the  lobes  of  the  caudal,  which  for  this  reason  is  stouter. 

The  anterior  mar^  of  the  dorsal  fin  corresponds  exactly  to  the 
middle  of  the  length  of  the  body,  excluding  tl^e  caudal ;  so  that  it 
extends  behind  the  most  prominent  part  of  the  back,  along  the  curve 
of  the  posterior  half  of  the  body ;  its  length  nearly  equals  the  height 
of  its  anterior  mar^  ;  its  upper  margin  is  very  slightly  rounded. 
The  anal  is  both  lower  and  shorter  than  the  dorsal,  but  its  length 
equals  its  height.  Its  outer  margin  is  almost  stndght.  The  caudal 
is  admirably  regular ;  its  posterior  margin  is  notched  by  a  subcircu- 
lar  crescent ;  the  ventrals  are  oblong,  rounded,  when  extended ;  their 
outer  circumference  equals  three  widths  of  their  base ;  their  poste- 
rior extremity  passes  somewhat  beyond  the  anus.  The  pectorals 
have  precisely  the  general  form  of  the  ventrals,  but  they  are  larger ; 
their  terminal  extremity  is  almost  contiguous  to  the  base  of  insertion 
of  the  ventrals. 

Br.  8;  D.  I.,  9;  A.  10;  C.  8, 1.,  9,  8,  L,  8 ;  V.  L,  8;  P.  14. 

The  scales  cover  more  than  half  of  each  other  by  imbrication ;  they 
are  oblong  in  the  vertical  direction,  and  seen  in  their  natural  posi- 
tion, they  represent  lozenges  which  vary  a  little  according  to  the 
regions ;  the  largest  occupy  the  middle  re^on  of  the  body  as  far  as 
the  pedicle  of  the  tail ;  but  on  this  latter  region  they  are  broader 
in  proportion  to  their  height.  On  the  back  they  have  ahnost  the 
aze  and  the  form  of  those  of  the  tail.    On  the  beUy  they  are  much 
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smaller  and  niboircnlu:.  The  lateral  line  onrres  eUghtly  on  ike 
abdomen  as  far  as  the  height  of  the  anterior  mar^  of  tiie  -  donalf 
whence  it  continues  almoBt  directly  towards  the  tul,  approaohing 
nearer,  however,  to  the  lower  line  of  the  body. 

Small  circular  ahields  with  depressed  surface,  suimooated  witii 
very  small  conical  and  acute  points,  cover  the  surface  <^  the  head, 
the  snout  and  the  back,  as  fiur  as  the  dorsal  fin.  A  row  of  five  or 
six  of  the  largest  border  the  lower  jaw  ;  those  of  middle  sixe  com 
the  extremity  of  the  snout  and  the  space  utnated  before  tjie  ejes. 
On  tiie  back  Ihey  are  excessively  smalL 

The  bead  and  the  back  are  of  a  bluish  black,  the  sidea  and  the 
abdomen  of  a  gold-colored  yellow,  everywhere  with  a  metallie  refleo- 
tioQ.  The  fins  are  of  uniform  color  and  participate  of  the  tint  of 
the  ref^na  to  winch  tiiey  belong. 

From  Montreal  lUver  on  the  eastern  shore  of  I«ke  Superior. 


LiuoiBCUS  ORACiLK,  Agass. 

There  is  still  anoHier  Lenciscus  whidi,  i^  first  ngbt,  me  might 
be  disposed  to  confound  with  L.  cornuta*  or  with  the  ^frontalu 
above  described.  And  it  most  be  confeesed  that  it  has  muoh  anal- 
ogy with  those  two  species,  between  which  it  must  be  placed  in  a 
natural  series. 

In  a  family  so  numerous  in  species  as  that  of  the  Cyprinidn,  it  is 
only  by  ounute  study  that  we  can  succeed  in  making  out  the  bisbuy 
of  each  of  them.     Here,  aa  in  Europe,  the  speciea,  though  helongiug 


USEES  or  JtAXM  8UPBRI0R.  871 

ill  connection  witibi  it,  I  am  satisfied  that  they  should  oonstitate  a  dis- 
tinct genus,  characterized  chiefly  by  their  soaLes,  which  are  so  much 
higher  than  long,  beades  the  particular  form  of  their  head  and  body 
'and  their  pharyngeal  teeth.  There  are  some  more  species  of  this 
genus  yet  undescribed,  which  have  been  <]Uscoyered  in  Pennsylvania 
by  Prof.  Baird ;  but  I  do  not  know  one  firom  Europe. 

Though  the  length  of  this  species  is  tiie  same  as  that  of  L.  Jhm- 
taUif  its  general  form  shows  a  marked  difference.  It  is  fimform, 
rather  slender  but  very  compressed,  the  curve  of  the  back  being 
very  elliptical,  and  the  abdomen  making  a  stronger  projection. 
The  hei^t  is  somewhat  less  than  a  quarter  of  the  whole  length. 
The  head  is  small  and  conical ;  its  upper  surface  rather  flattened 
than  convex,  with  a  less  marked  declivity.  The  anterior  part,  less 
developed  than  in  the  L.  frontcUia,  renders  the  head  more  pointed, 
though  the  snout  be  obtuse.  The  eyes  are  somewhat  larger,  and 
nearer  the  upper  margin  of  the  skull.  The  &/oe  is  less  developed, 
both  jaws  are  of  equal  length.  The  opercular  and  branchiostegal 
apparatus  are  less  robust.  The  head  forms  about  the  fifbh  of  the 
entire  length,  and  this  slight  difference  in  the  proportions,  when 
compared  with  L.  frontcdisj  accounts  for  the  differences  of  the 
general  form,  which  we  have  noticed  above.  Again,  as  the  conse- 
quence of  a  more  slender  body,  smaller  fins  are  required  to  sustain 
it,  and  there  being  space  for  separation  between  them  they  become 
more  distant  from  each  other.  Thus  is  the  distance  enlarged 
between  the  extremity  of  the  pectorals  and  the  base  of  the  ventrals, 
and  between  the  extremity  of  the  ventrals  and  the  anus.  All  the 
fins,  taken  together,  are  smaller  than  in  Z.  frantcUia.  Thus  the 
pectorals  and  the  ventrals  are  less  widened,  while  the  length  is  the 
same.  The  dorsal  is  higher  than  it  is  long ;  the  anal  lower  than  the 
dorsal,  but  also  higher  than  long.  The  caudal  is  narrower,  a  natural 
consequence  of  a  smaller  tail. 

Br.  3;  D.  1,9;  A.  1, 10  ;  C.  4, 1,  9,  8,1,  4 ;  V.  8  ;  P.  15. 

The  rays  of  the  dorsal,  caudal,  and  pectoral  fins,  present  bifurca- 
tions of  the  second  degree  only ;  slight  indications  of  three-fold 
bifurcation  are  observed  on  the  central  rays  of  the  ventrals  and  anal, 
but  with  less  regularity  than  in  the  preceding  species. 

The  scales  are  larger  than  those  of  L.  fnnUaUsy  and  are  less 
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eztensivet;  imbricated,  ahowiog,  however,  the  same  proportioiu  oa 
the  different  re^ns,  which  we  hare  ^ven  for  the  preceding  speciea. 
The  lateral  line  is  appareaUy  the  same ;  only  Ihe  cnrve  inflected  on 
the  abdomen  seems  wider. 

The  back  and  the  bead  are  greeniab-brown  ;  the  lower  &ce  of  the 
head  and  die  abdomen  are  of  a  ver;  pale  golden  yellow,  irith  a  verj 
brilliant  aUrery  reflection  of  the  scalea.  The  opercolnm  is  gold 
colored.  The  rays  of  the  dorsal,  caudal,  and  pectoral  fins,  have  a 
gray  tint  on  a  yellowish  ground.  The  ventrals  and  the  anal  are  of 
a  golden  yellow,  like  the  abdomen. 

The  head  is  smooth ;  we  notice  only  on  the  space  between  the  eye 
and  tbe  ocdput  swie  mdimenta  of  tubercles  hidden  beneath  the 
stin,  perceptible  only  to  the  tonch. 

This  speciea  is  distingoiahed  bom  L.  ettrnvtut,  not  only  by  the 
color  of  its  fina  and  the  absence  of  armatnie  on  the  head,  but  also 
hy  differences  in  the  general  form  and  structure  of  the  fins,  anal- 
ogous to  those  which  we  have  pointed  out  tn  L.  JrontaUt. 

From  Lake  Huron. 


LiDOisoDS  HuoBOmns,  Dekay. 

LsDCieocB  HcDBOHius  Itduy.  N.  Y.  Fn.  1842,  p.  206,  Fl  84, 

fig.  109. 
Cldpea  Hudsonia  J)eWUt  CUnton,  An.  Lyo.  N.  H.  JH.  T.,  I.,  1824, 

49,  H.  2,  fig.  2. 

The  resemblance  of  this  species  to  the  Olnpea  is  only  superficial, 
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We  must,  however,  remark  that  the  figures  which  they  ^ye  of  it  are 
rattier  incomplete.  The  oldest  is  still  the  best  for  the  general  out- 
lines, and  the  species  is  there  more  eadlj  recognized  than  by  that  of 
the  Fauna  of  New  York,  where  the  fins  ate  too  stiff  and  too  recti- 
linear, and  the  scales  drawn  in  an  inverse  direction  from  what  they 
are  in  nature,  the  posterior  margin  being  turned  towards  the  head. 

The  formula  fi)r  the  fin  rays  is  as  follows : 

Br.  8 ;  D.  n.  9 ;  A.  n.,  9 ;  C.  4, 1.  9,  8,1.,  4 ;  V.  8 ;  P.  16. 

A  veiy  slight  difference  in  the  dorsal  and  anal  may  be  noticed, 
but  we  consider  it  of  little  importance  here.  Their  rays  bifurcate 
to  the  third  degree,  with  a  few  unsymmetrical  indications  of  a 
three-fold  bifurcation  on  one  of  the  rays  of  the  anal,  {md  on  some  of 
the  central  ones  of  the  lobes  of  the  caudal.  The  rays  of  the  pecto- 
rals subdiidde  only  once.  As  for  the  branchioetegal  rays,  we  find 
only  three  of  them,  though  DeWitt  Clinton  has  counted  four ;  per- 
haps he  counted  the  suboperculum.  Dr.  Dekay  does  not  mention 
them.  There  is  also  something  to  be  corrected  respecting  the  lat- 
eral line ;  the  former  says  it  is  obsolete ;  the  latter  describes  it 
as  straight.  On  the  individuals  which  we  have  had  under  notice, 
it  is  almost  median ;  arising  from  the  upper  angle  of  the  opercu- 
lum, it  is  deflected  upon  the  abdomen  to  rise  again  gradually  beyond 
the  dorsal  fin,  and  finally  to  extend  stnught  towards  the  extremity 
of  the  tail. 

From  Lake  Superior  and  Lake  Huron.  Very  common  aboi^t 
Fort  William  and  tiie  Pic. 

This  is  another  form  of  the  group  of  Leucisci,  of  which  there  is 
no  representative  in  Europe.  It  is  likely  to  become  the  type  of  a 
distinct  genus  ;  for  it  has  many  striking  peculiarities.  I  have,  how- 
ever, refrained  from  establishing  it  until  I  shall  have  ascertained 
whether  the  specimens  found  in  different  localities  are  specifically 
identical  or  not. 


Such  a  critical  revision  of  the  fishes  of  Lake  Superior,  and  the 
other  great  Canadian  lakes,  was  the  first  necessary  step  in  the  inves- 
tigation I  am  tracing,  in  order  to  ascertam  the  natural  primitive 
relations  between  them  and  the  re^on  which  they  inhabit    Before 
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dntviDg  tbe  conclofflons  which  follow  direetly  from  these  &ot8,  I 
ebould  introduce  a  similar  list  of  the  fishes  living  in  idmilar  latitudes, 
or  under  unular  circomstances,  in  other  parts  of  the  world ;  and  more 
particularly  of  the  species  of  Northern  Europe.  Bat  anch  a  list,  to 
be  of  any  use,  ahonld  be  throughout  based  upon  a  critical  compat*- 
live  investigation  of  all  tiie  species  of  that  coalineDt,  iriiich  woold  , 
lead  to  too  great  a  digression.  The  comparison  of  the  freshwater 
fishes  of  Europe,  which  correspond  to  those  of  Niutii  America,  has 
been  carried  so  &r,  that  I  feel  justified  in  assunung,  what  is  really 
tiie  fact,  that  all  the  species  of  Norl^  America,  without  a  nngle  ex- 
ception, differ  from  those  of  Enrope,  if  we  limit  ourselves  strictly  to 
fiahes  which  are  excluavely  inhabitants  of  freshwater. 

I  am  well  aware  that  the  salmon  which  runs  up  the  rivers  of 
Korthem  and  Central  Europe,  also  occurs  on  the  eastern  shares  of  tlie 
northern  part  of  Norti,  America,  and  runs  up  the  rivers  emptying  into 
the  AUantio.  Bnt  this  fish  is  one  of  the  marine  arctic  fiahes,  which 
migrates  with  many  others  annually  further  south,  and  which  migra- 
tory spedes  is  common  to  both  continents.  Those  species,  however, 
which  never  leave  the  freshwaters,  are,  without  exception,  different 
on  the  two  continents.  Again,  on  each  of  the  continents,  they  differ 
in  various  latitudes ;  some,  however,  taking  a  wider  range  than 
others  in  their  natural  geographical  distribution. 

The  freshwater  fishes  of  North  America,  which  form  a  part  of  its 
temperate  &ana,  extend  over  very  considerable  ground,  for  there  is 
no  reason  to  subdivide  into  distinct  faunee  the  eztenave  tracts  of  land 
between  the  arctica  and  the  Middle  Statte  of  tiie  Union.    We  notice 
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almost  {he  whole  extent  of  that  fjerana,  whSe  others  appear  circnm- 
seribed  within  very  narrow  limits. 

Now,  such  differences  in  the  range  which  the  isolated  species  take 
in  tibe  firan»  is  a  nniversal  character  of  the  distribution  <tf  animals ; 
some  spedes  of  certain  fami&es  covering,  without  distinction,  exten* 
cnre  grounds,  which  are  occupied  by  several  species  of  other  families, 
findted  to  particular  districts  of  the  same  zone. 

But,  after  making  due  allowance  for  such  variations,  and  taking  a 
general  view  of  the  subject,  we  arrive,  nevertlieless,  at  tiiis  conclu- 
mon ;  that  all  the  freshwater  fishes  of  the  district  under  examination 
are  peculiar  to  that  district,  and  occur  nowhere  else  in  any  other 
part  of  the  world. 

They  have  their  analogues  in  other  continents,  but  nowhere  beyond 
tiie  limits  of  the  American  continent  do  we  find  any  fishes  identical 
witii  those  of  the  district,  the  fauna  of  which  we  have  been  re- 
cently surveying.  The  Lamprey  eels  of  the  lake  district  have  very 
dose  representatives  in  Europe,  but  they  cannot  be  identified.  The 
sturgeons  of  this  continent  are  neither  identical  with  those  of  Europe 
nor  with  those  of  Asia.  The  cat-fishes  are  equally  different.  We 
find  a  similar  analogy  and  similar  differences  between  the  perches, 
jnckerels,  eelpouts,  salmons,  and  carps.  In  all  the  families  which 
occur  throughout  the  temperate  zone,  there  are  near  relatives  on  the 
two  continents,  but  they  do  not  belong  to  the  same  stock.  And  in 
ad^tion  to  these,  there  are  also  types  which  are  either  entirely  peculiar 
to  the  American  continent,  such  as  Lepidosteus  and  Percopsis,  or 
belong  to  genera  which  have  not  simultaneously  representatives  in 
the  two  worlds,  and  are  therefore  more  or  less  remote  from  those 
which  have  such  close  analogues,  The  family  of  Percoids,  for  in> 
stance,  has  several  genera  in  Europe,  which  have  no  representatives 
in  America ;  and  several  genera  in  America  which  have  no  repre- 
sentatives in  Europe,  besides  genera  which  are  represented  on  both 
continents,  though  by  representatives  specifically  distinct. 

Such  fisusts  have  an  important  bearing  upon  the  history  of  creation, 
and  it  would  be  very  unphilosoi^cal  to  adhere  to  any  view  respect- 
ing its  plan,  which  would  not  embrace  these  fBbcts,  and  grant  them 
their  full  meaning.  If  we  face  the  fundamental  question  which  is  at 
the  bottom  of  this  particular  distribution  of  animals,  and  ask  ourselves^ 


where  have  all  these  fishes  been  created,  there  can  be  bat  (»m  a 
given  which  will  not  be  in  conflict  and  direct  contradiclioa  wiUi  the 
iacts  themselveB,  and  the  laws  that  regul&te  animal  life.  The  fidies 
aad  all  other  freshwater  animals  of  the  re^oo  of  the  great  latea, 
must  have  been  created  where  they  live.  The;  are  circumscribed 
within  boondaries,  over  which  they  cannot  pass,  and  to  wluch  there 
is  no  natural  access  from  other  quarters.  There  is  do  trace  of  their 
having  extended  further  in  their  geograpUcal  distribution  at  any 
former  period,  nor  of  their  having  been  limited  within  narrower 
boundaries. 

It  cannot  be  rational  to  suppose  that  they  were  created  in  some 
other  part  of  the  world,  and  were  transferred  to  this  continent,  to 
die  away  in  the  re^oo  where  they  are  supposed  to  have  ori^^ted, 
and  to  multiply  in  the  region  where  they  are  found.  There  is  DO 
reason  why  we  should  not  take  the  present  evidence  in  thdr  distri- 
bution as  the  natural  fact  respecting  their  origin,  and  that  they  are, 
and  were  from  the  beginning,  best  suited  for  the  country  where  they 
are  now  found. 

Moreover,  they  bear  to  the  species  which  inhabit  umilar  regions, 
and  live  under  ^milar  circumstances  in  Europe  and  Ana,  and  the 
Faciflc  side  of  this  continent,  such  relations,  that  they  appear  to  the 
philosophical  observer  as  belcm^g  to  a  plan  which  has  been  carried 
out  in  its  detuls  with  reference  to  the  general  arrangement.  The 
species  of  Europe,  Ama,  and  the  Pacific  side  of  this  continent,  cor^ 
respond  in  their  general  combination  to  the  species  of  the  eastern  and 
northern  parts  of  the  American  continent,  all  over  which  the  same 
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to  denying  that  the  creation  has  been  made  according  to  a  wise  plan. 
It  were  denying  to  the  Creator  the  intention  of  establishing  well 
regulated  natural  relations  between  the  beings  he  has  called  into 
existence.  It  were  denying  him  the  wisdom  which  is  exemplified  in 
nature,  to  ascribe  it  to  the  creatures  themselves,  to  ascribe  it  even 
to  those  creatures  in  which  we  hardly  see  evidence  of  consciousness, 
or  worse  than  all,  to  ascribe  this  wonderful  order  to  phymcal  influences 
or  mere  chance. 

As  soon  as  this  general  conclusion  is  granted,  there  are,  however, 
some  further  adaptations  which  follow  as  a  matter  of  course.  Each 
type,  being  created  within  the  limits  of  the  natural  area  which 
it  is  to  inhabit,  must  have  been  placed  there  under  circumstances 
&vorable  to  its  preservation  and  reproduction,  and  adapted  to  the 
fulfilment  of  the  purposes  for  which  it  was  created.  There  are,  in 
animals,  peculiar  adaptations  which  are  characteristic  of  their  species, 
and  which  cannot  be  supposed  to  have  arisen  from  subordinate  influ- 
ences. Those  which  live  in  shoals  cannot  be  supposed  to  have  been 
created  in  single  pairs.  Those  which  are  made  to  be  the  food  of 
others  cannot  have  been  created  in  the  same  proportions  as  those 
which  feed  upon  them.  Those  which  are  everywhere  found  in  innu- 
merable specimens,  must  have  been  introduced  in  numbers  capable  of 
maintaining  their  normal  proportions  to  tliose  which  live  isolated,  and 
are  comparatively  and  constantly  fewer.  For  we  know  that  this  har- 
mony in  the  numerical  proportions  between  animals  is  one  of  the  great 
laws  of  nature.  The  circumstance  that  species  occur  within  definite 
limits  where  no  obstacles  prevent  their  wider  distribution,  leads  to  the 
further  inference  that  these  limits  were  assigned  to  them  from  the 
beginning,  and  so  we  should  come  to  the  final  conclusion,  that  the 
order  which  prevails  throughout  the  creation  is  intentional,  that  it  is 
regulated  by  the  limits  marked  out  on  the  first  day  of  creation,  and 
that  it  has  been  maintained  unchanged  through  ages,  with  no  other 
modifications  than  those  which  the  higher  intellectual  powers  of  man 
enable  him  to  impose  upon  some  few  of  the  animals  more  closely 
connected  with  him,  and  in  reference  to  those  very  limited  changes 
which  he  is  able  to  produce  artificially  upon  the  surSsMse  of  our  globe. 


DESCRIPTION  OF  SOME  NEW  SPECIES  OF  REPTILES  FBOH 
THE  KEGION  OF  LAKE  SUPEBIOR. 


Htlodxs  1IA0CI.A.TDS,  Agass. 

PI.  VI.,  figB.  1,  2,  8. 

This  species  is  so  characteristic  as  to  leave  no  diffioolty  in  disliii- 
goishing  it  from  thoee  already  known  belong^g  to  the  same  gemu. 
Its  form  is  narrow,  elongate ;  and  its  head  smaller,  in  proportion  to 
the  body,  than  in  any  other  species.  The  length  of  the  head  is  amr 
tained  twice  in  the  length  of  the  bod;,  thos  £)rming  one-third  of  the 
whole  length.  The  body  is  oblong,  rounded,  somewhat  broader  than 
high,  tapering  towards  its  posterior  extremity.  The  head  is  ellipta- 
cal,  tapering  towards  the  snout,  somewhat  distinct  from  the  trunk  by 
a  slight  contraction  of  the  neck  ;  its  greatest  width  is  beHnd  the 
eyea ;  its  upper  surface  is  depressed  so  that  the  head  appears  rather 
flat.     The  cjes,  of  a  medium  size,  are  turned  upwards  near  the  mar- 
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The  limbs  are  Yorj  dender;  fhe  fingers  veiy  dim,  and  free  for 
their  whole  length.  The  carpus  and  tarsus  are  hardly  broader  than 
the  forearm  and  leg.  The  posterior  extremities  exceed  the  lengtfi 
of  tlie  body  by  the  length  of  t]ie  longest  finger.  AD  the  fingers  are 
tamed  in  one  direction,  bent  outwards.  The  anterior  limbs,  half  as 
l(mg  as  the  posterior,  have  the  two  outer  toes  turned  outwards,  while 
flie  two  o&ers  are  arched  inwards. 

The  upper  sur&ce  of  the  head  is  smooili,  as  are  also  the  back  and 
the  legs ;  but  the  sides  are  covered  with  minute  cutaneous  tubercles, 
which  extend  over  the  whole  lower  surfitce  of  tiie  body,  where  they 
increase  in  size  ;  they  extend,  also,  oyer  the  thigh  and  forearm ;  the 
lower  jaw  and  extremities  of  the  limbs,  alone,  being  perfectiy  smooth 
underneath. 

The  color  is  of  a  bluish  gray,  irregulariy  speckled  with  small  black 
dots,  which  are  partiy  oblong,  partiy  circular,  and  very  well  circum- 
scribed in  their  outlines,  so  that  they  show  distinctiy,  notwithstanding 
the  slight  difference  in  color.  The  lower  surface  is  of  a  yellow- 
idi  white,  dark  upon  the  sides,  lighter  and  purer  under  the  head  and 
along  the  mar^  of  the  lower  jaw.  A  very  narrow  white  band 
extends  along  the  margin  of  the  upper  jaw,  as  far  back  as  tiie  inser- 
tion of  the  arm,  upon  which  it  encroaches  somewhat. 

Elgs.  1,  2,  represent  the  species  of  the  natural  size  ;  the  first,  in 
fhe  natural  attitude  of  the  animal ;  the  second,  as  seen  from  below. 
Hg.  3  represents  a  tadpole,  remarkable  for  the  great  length  the  tail 
still  preserves,  the  legs  being  already  very  fieur  advanced  in  their 
development.  Whether  they  undergo  their  metamorphoses  in  one 
season,  or  spend  the  first  winter  in  an  intermediate  state  between 
their  larval  and  adult  form,  has  not  been  ascertained. 

Bana  nigrioans,  Agass. 

PL  VI.,  figs.  4,  6. 

This  species  is  intermec^te,  with  reference  to  its  size  and  tiie 
development  of  its  limbs,  between  B.  clamit€mB  and  B.  hdUeina. 
It  differs  from  both  by  its  color,  and  by  the  form  of  its  legs ;  the  hind 
foot  being  more  extendvely  palmate,  and  their  membrane  extending 
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to  the  b»e  of  tlie  laat  fingers.  The  fingers,  hovever,  are  eompuft- 
tively  more  slender,  and  those  of  the  anterior  foot  more  nneqnal 
when  compared  to  each  other. 

The  bead  it  rather  prominent,  tbe  snout,  however,  bong  rounded. 
The  nostrils,  which  are  very  small,  open  at  its  eztrenuty.  The  ejn 
are  circular,  and  of  medium  size,  slightly  prominent.  The  upper 
eyelid  rises  to  the  greatest  height  of  tbe  head.  The  tympamc  circle 
is  very  large,  and  very  near  the  orbit.  The  montii,  widely  split,  is 
provided  with  acuto  teeth  upon  the  whole  marg^  ctf  the  upper  jaw. 
There  is  also  a  small  group  of  toetli,  in  pwrs,  upon  the  palatal  bones. 
The  tongue  is  broad,  oblong,  pear-shaped,  hning  the  whole  floor  of 
the  mouth  from  the  symphysis  of  the  lower  jaw ;  it  torminstes  back- 
wards in  two  obtuse  lobes. 

The  body  is  proportionally  long,  ovate,  the  head  fbnmng  one-tiurd 
of  the  whole  length.  A  cutaaeous  keel,  of  the  same  color  as  the 
nuun  hue  of  the  back,  extends  on  both  ddes  &om  the  posterior  angle 
of  the  orbit  to  the  anus.  The  poeterior  limbs  are  longer  than  the 
whole  body  by  the  whole  length  c£  the  feet.  The  tiughs  are  com- 
paratively thick  and  short.  The  aatorior  limbs  bear  the  same  pro- 
portion to  the  nze  of  the  whole  body  that  are  usually  observed  in 
the  variona  species  of  fro^.  figs.  4  and  6  give,  not  only  an  accurate 
idea  of  the  general  appearance  oS  the  animal,  but  the  proportional 
thickness    and  length  of  the  toes  are  drawn  with  the  greatest 


The  largest  spedmens  I  have  collected  are  about  one-fourth  larger 
than  the  figures.    The  color  is  of  a  blackish  brown  upon  the  whole 
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Crotophobtjs. 
PL  VL,  figs.  6  to  8. 

I  abstun  from  giving  a  specific  name  to  this  species,  from  fear  of 
adding  a  useless  synonym  to  its  nomenclature.  It  is,  indeed,  very 
closely  allied  to,  and  probably  identical  with  (7.  tergeminus.  Its 
head,  however,  is  rather  elliptical  than  triangular,  and  the  spots 
which  cover  it  differ,  as  may  be  seen  on  comparing  our  figure  with 
that  of  Dr,  Holbrook.*  The  snout  is  truncate.  Having  no  authentic 
specimen  of  C.  tergeminuB  to  compare  with  mine,  I  shall  only  point 
out  the  differences  I  have  noticed  between  my  snecimen  and  the  de- 
scription and  figure  of  Dr.  Holbrook,  leaving  it  to  future  comparisons 
to  settie  the  question  of  the  specific  identity  or  difference. 

The  general  color  is  the  same  as  that  of  O.  tergendnus^  but  the 
two  brown  bands  which  exist  along  the  neck  on  each  side,  and  con- 
verge upon  tiie  back,  are  shorter.  The  bands  of  the  same  color,  which 
arise  from  the  eyes,  extend  beyond  the  angle  of  the  mouth,  and 
nearly  meet  the  other  bands,  where  they  unite  with  the  first  spot  on 
the  back.  The  width  of  these  bands  covers  three  rows  of  scales. 
The  white  band  below  this  is  much  narrower,  and  covers  but  one 
dngle  row  of  scales,  and  is  bent  at  the  angle  of  the  mouth.  Along 
the  back  there  are  thirty  oblong  transverse  spots,  deeply  emarginate 
on  the  anterior  side,  and  slightly  concave  on  tiie  posterior  side  back- 
wards. They  appear  like  a  pair  of  spots  united.  Upon  the  tail 
there  are  five  quadrangular,  oblong,  transverse  spots,  m  advance  of 
the  caudal  plates.  Upon  the  sides  there  is  a  double  row  of  smaller 
spots,  of  an  oblong  or  subcircular  form,  varying  in  size,  and  alternat- 
ing with  each  other,  while  in  (7.  tergemirms  there  is  only  one  small 
lateral  row.  The  lower  surface  of  the  body  is  mottied  with  black  and 
white,  with  very  minute  gray  dots.  There  are  one  hundred  and 
thirty  abdonunal  plates,  apparentiy  broader  than  those  of  (7.  tergemir 
mis  ;  and,  in  addition,  in  advance  of  the  anus,  they  are  of  a  semicir- 
cular form.  The  caudal  plates  are  twenty-eight  in  number,  twenty- 
five  of  which  are  entire,  and  three,  in  advance  of  the  rattie,  bilobed. 

•  North  American  Herpetologj,  toL  m.,  PL  6. 
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The  lobes  of  &e  rattle  hare  the  same  dimenaioDB  as  {liose  of  C. 
tergeminut.  The  vhole  length  of  tlie  bod;  is  two  feet  two  iDchefl  ; 
the  head  measures  one  inch  and  a  quarter ;  the  tul,  three  inches 
and  five-eighths  of  an  inch.  There  are  other  alight  diSerences  ia 
the  proportional  length  of  the  body  and  of  the  tul,  corresponding 
to  the  difierences  noticed  in  the  greater  nnmber  of  caadat  [Jatee 
and  the  greater  width  of  the  abd<nmnal  plates. 

The  specimen  was  canght  on  the  aouHieni  eztrenuty  of  Lake  Horon. 
Besides  those  species,  the  fbllowiog  reptiles  oconr  about  Lake 
Superior: 

InpAaac^ai  nrtalis, 

**  eiytiiToguteri 

*<  aBpeciMalfiedtoripdM,a«aLakeHpraD, 

Bafb  Anericainif, 


"     ^Iratica. 

^ese  three  species  occnr  as  fiu*  nortli  aa  17ee|ngon  Bay,  and  a 
eircumstance,  wMch  has  stmck  me  Teiy  forcibly,  is  the  remarkable 
nie  of  the  spedmenB  observed  in  these  high  latitudes. 

Flelliodon  eiTthronotnj  Bd. 

Uenobniiciiiu  maculfttaa.    This  qieeia  dow  not  proyertji  oecor  in  I^lca 
Snperior,  bnt  ia  fbimd  in  Mnddy  lake,  below  Suit  St.  Uane. 

No  turtles  are  found  any  where  on  fte  northern  shorea  of  X«ke 
Superior,  aa  &r  as  I  know. 


VIII. 

REPORT  OF  THE  BIRDS  COLLECTED  AND  OBSERVED  AT 

LAKE  SUPERIOR, 

BT    J.    X.    OABOT. 


The  strildng  scarcify  of  birds  and  quadrupeds  about  the  lake  has 
abeady  been  noticed  in  the  Narrative.  In  the  case  of  the  granivo- 
rous  and  fru^vorous  species,  this  mi^t  be  accounted  for  from  the 
scarcity  of  their  proper  food.  To  the  insectivorous  birds,  however, 
this  reasoning  certainly  could  not  apply.  One  would  have  expected 
to  find  the  warblers,  especially,  breeding  in  abundance  in  this 
re^on.  But  the  only  birds  that  could  be  called  tolerably  abundant 
(except  in  special  localities)  were  Zonotrichia  pennsylvanica,  and  in 
a  less  degree,  Parus  atricapillus  and  Ampelis  cedrorum.  Some- 
thing, no  doubt,  must  be  attributed  to  the  season,  many  birds  having 
passed  further  northward,  and  others  being  engaged  in  incubation* 
Then  all  birds  are  more  silent  at  this  season,  and  less  inclined  to  loco- 
motion. On  the  other  hand,  we  found  a  great  abundance  and 
variety  of  birds  at  the  Sault,  much  greater  than  would  be  found  in 
Massachusetts  at  that  season.  And  whenever  we  came  to  a  trading 
post,  we  found  a  great  difference  in  this  respect,  although  the  In- 
dians, whether  from  scarcity  of  food  or  from  wantonness,  destroy 
great  numbers  even  of  the  smaller  species.  It  would  seem,  that 
apart  from  a  more  abundant  supply  of  nourishment,  the  neighbor- 
hood of  man  is  in  some  way  attractive  to  birds, — ^partly  perhaps 
from  the  greater  freedom  of  such  situations  from  beasts  and  birds  of 
prey.  As  to  the  water4)ird8,  the  nature  of  the  country  would  at 
once  indicate  that  none  but  piscivorous  species  were  to  be  expected. 
In  the  annual  migrations,  it  is  said  large  numbers  of  ducks,  and 
particularly  of  geese,  alight,  for  a  day  or  two,  m  the  streams  and 
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pools  of  the  shore.  Bat  &e  deep,  cold  waters  of  the  lake,  permitting 
no  growth  of  wsteivplaDts,  except  occasionBU;  in  a  sheltered  cove, 
possess  no  attractions  farther.  According!;,  tiie  only  vater-birds  we 
saw  were  Lams  argentatos,  Colymbus  glaciaUs  and  Mergns  cncul- 
ktns,  all  which  we  nsnall;  saw  in  small  numbets  ever;  daj,  and 
one  specimen  of  Golymbus  BeptentnonaUs.  lo  the  nei^borbood  of 
Detroit  we  saw  black  terns  in  abundance,  and  heard  that  some 
of  the  lightcolored  species  bred  aboat  St.  Joseph's  Island,  bat  we 
saw  none  of  them  beyond  die  St.  Chur. 

Seeing  the  importance  that  is  beginning  to  be  ^ven  to  eren 
minute  details  of  geograplucal  distribution,  I  have  subdivided  the  fol- 
lowing list  of  species  observed,  so  as  to  present  first  the  species  of  most 
extensive  range,  and  afterwards  tlioee  of  more  confined  localities. 


Frtm  iht  Savb  lo  Fort  TFtUtom. 
Corpus  cedrcMiim. 
Ampelii  cacolotL 
Parut  atric^illns. 
Be^iuBatnpa. 
Vireo  oliTSceua. 
HniotilM  corraatk 
Himndo  t^colcv. 

Zonolrichia  pemujlTanica. 
EctOfutaa  migntoriua. 
Tringmdw  maculATUb 
Lanu  argentiUtii. 
Coljnubiu  facialis. 
(■'ui-'ullatUfl. 


From  lie  Sauk  to  ika  Pic. 
Sialia  Wilsoni. 
Mniotilta  vstiTa. 
Setophaga  ratieilla. 
Sitta  canadeniia. 
FringUla  pinni. 
Zonotriolua  Kxaali^ 
Pandion  CaiolioeiUM. 

Fmm  At  Savlt  to  JAcA^neotin. 
Comu  AmericaDtu. 
CjiaDocorax  crutatni. 
Mniotilla  uacoloaa. 


BIBDS  Of  IiAKB  BUPKBIOB. 
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Attke  SauU. 
Agelaias  phcemceus. 
Vireo  noyeboreceiuria. 
Mniotilta  maritima. 

^  FennsjlTaiuca. 
Trichas  Philadelphia. 
Setophaga  WiboniL 
Gairaca  Indoyiciana. 
Zonotrichia  Savanna. 
Sfrnium  nebnlosum. 
Ckdymbiu  septentrionalii. 

Neighborhood  of  Mamoinse. 
Chordeiles  Virginianus. 
MniotQta  striata. 

At  the  Pic. 
Cdaptes  aaratas. 
ToxduB  bnnmeiis. 


At  the  Pie. 
Mniotilta  peregrina  (and  joung). 
Myiobiofl  nandola. 

"        Tirens. 
Zonotrichia  ptudlla. 
^         lancolnii. 

Neighborhood  of  St.  Ignace, 
Falco  peregriniu  (unfledged). 
Somia  ulula. 

At  Fort  WiUiam. 
Cotyle  riparia. 
Ceryle  alcyon. 
Tringa  SchinciL 
TotanuB  flaripes. 

At  the  Sttult  and  Fort  William. 
SetophagA  canadensis. 
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DESCRIFTIOHS  OP  SOME  SPECIES  OF  LEFIDOPTEaA,  F&OH 
THE  NOBTHE&N  SHORES  OF  LAKE  SUPERIOB. 

BY   DB.  THADDBUS  WILLIAM   BAKKII. 

PoimA  OLEBAOBA   H. 
PI.  Vn.,  fig.  1. 

Pontia  oleracea  Harris,  New  England  Fanner,  vol.  Vili.,  p.  402 
(1829). — Discoune  before  the  MassachuBettB  Hortictiltural  So- 
ciety, p.  7,  21  (1832) .—Catalogue  of  Insects  of  MasBachnsetta, 
in  Hitchcock's  Report,  1st  ed.  p.  589  (1833).— The  same,  2d 
ed.  p.  590  (1835). — Beport  on  Insects  of  Massachusetts  inja- 
rious  to  Vegetation,  p.  213  (1841).— Kirby,  Faona  Soreali- 
Americana,  Part  IV.,  p.  288  (1837). 

PierU  oleracea  Boiadaval,  Species  Oen.  des  Lefudopt^res,  tome  I., 
p.  618  (1836). 
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and  ia  sometimes  entirely  wanting.  Specimens  of  the  females  have 
been  seen,  though  rarely,  with  one  or  two  dusky  spots  on  the  upper 
ade  of  the  forewings,  towards  the  outer  marpn. 

^0  eggs  of  this  insect  are  pyriform,  longitudinally  ribbed,  and 
of  a  yellowish  color.  The  larva  is  pale  green,  very  minutely 
sprinkled  with  darker  dots,  and  with  a  darker  dorsal  line.  It  grows 
to  the  length  of  one  inch  and  a  quarter.  Its  natural  food  is  un- 
known, but  it  is  found  abundantly  on  the  leaves  of  the  mustard, 
turnip,  radish,  cabbage,  and  other  cultivated  oleraceous  plants,  to 
which  it  is  often  very  injurious.  The  pupa  is  pale  green  or  white, 
regularly  and  finely  spotted  with  black.  There  is  a  conical  projeo- 
tion  on  the  front,  and  a  securiform  one  on  the  thorax ;  and  the  sides 
of  the  body  are  angular  and  produced  in  the  middle.  Length  of  the 
pupa  eight-tenths  of  an  inch.  The  pupa  state  lasts  about  eleven 
days  in  the  summer,  and  continues  through  the  winter ;  there  being 
two  broods  of  the  larva  in  the  course  of  one  season. 

This  species  rarely  extends  further  south  than  the  latitude  of  New 
Hampshire.  It  has  not  been  figured  before.  Mr.  Kirby's  Pontia 
coita  may,  perhaps,  be  only  a  variety  of  it. 

DeILEPHILA   CUAM^fiNEBn  H. 

PI.  VII.,  fig.  2. 

Sphinx  EpiloUi  Harris,  Cat.  Ins.  Mass.  in  Hitchcock's  Report,  1st 
ed.,  p.  590  (1833).— The  same,  2d  ed.,  p.  591  (1835). 

Deilephila  Chamcenerii  Harris,  Catalogue  of  North  Amer.  Sphin- 
ges. Amer.  Joum.  Science,  vol.  86.,  p.  805  (1889). 

Olivaceo-brunnea ;  capite  thoraceque  linea  laterali  alba ;  alis  prim- 
oribus  vitta  duplici  intermedia,  apice  attenuata,  parte  exteriori  denta- 
ta  pallide  ochracea,  parte  interiori  flexuosa  fusca ;  secundariis  nigro- 
fiiscis,  fascia  lata  macula  rubra  includente  rosea,  intus,  ciliisque 
albis ;  abdomine  punctis  sex  dorsalibus  albis,  lateribus  fiisciis  duabus 
nigris  et  albis  prope  basin,  duabusque  albis  posterioribus  abbreviatis. 

Alar.  exp.  2f — 8  unc.     , 

Olive-brown,  with  a  white  lateral  line,  extending  from  the  front 
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sbore  the  ejta  on  the  rides  of  &»  thorax,  where  U  u  mftif^oed 
aboTe  with  black.  Palpi  white  below.  Forewings  inth  a  blaok 
spot  at  base  and  another  adjacent  to  a  white  dash  within  the  middle 
fk  the  outer  edge ;  a  fleznoaa  baff^colored  strips,  be^nning  near  the 
base  of  the  bner  margin,  indented  eztemallj,  eztenda  to  the  tip,  and 
is  bounded  within  by  a  dark  brown  tapering  stripe.  Hindwiogii 
blaokish,  or  dusky  brown,  with  a  broad  rinuous  rosy  band  including 
a  deep  red  spot,  and  uniting  with  a  white  one  near  the  inner  an^. 
Fringes  of  the  hindwings,  and  inner  edge  of  the  forewings  white. 
Abdomen  with  a  dorsal  series  of  six  white  dots ;  two  black  and  two  at 
temating  white  bands  on  each  aide  of  the  base,  and  two  narrow  tno»- 
Terse  wlute  lines  near  the  tip ;  ventral  segments  edged  with  white. 
Legs  brown ;  the  tilnse  edged  externally  with  white. 

This  species,  which  occurs  abundantly  in  New  Hampshire,  was 
token  on  the  northern  shore  of  Lake  Superior,  and  is  now  figured 
for  the  first  time.  It  is  the  American  representatire  of  Detl^hUm 
€htliL  Mr.  Kirby's  2).  intermedia,  which  has  the  stripe  on  the 
{brewings  of  a  pale  rose-color,  and  wants  the  dorsal  series  of  white 
dote,  may  possibly  be  a  local  variety  of  jD.  Chameetierii.  The  larva 
of  our  species  lives  on  the  Spilobium  anguttifolium.  It  b  bronzed 
green  above,  and  red  beneath,  with  nine  round  cream-colored  spots, 
encircled  with  black  on  each  side,  and  a  red  caudal  horn. 


SMBBINTHUB  IfODBSTA  H. 

Pi.  Vn.,  fig, 
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OliTB^lrab ;  head  yery  smaU,  and  wiHumt  a  piamment  orert ;  an- 
iennffi  of  the  males  transversely  bioiliated  beneath.  Forewingp 
scalloped,  with  a  transrerse  smnoiis  pale  fine  near  the  base;  a 
whitudi  conima«haped  stigma  on  a  broad  ondnlated  dark  oliye-colored 
eentral  band,  and  two  transverse  undulated  lines  towards  the  tip ; 
under  side  purple  in  the  middle  of  the  disk.  Hindwingg  purple  in 
the  middle  and  at  base,  with  a  transverse  black  spot,  and  an  abbre- 
Tiated  dusky  blue  band  near  the  anal  angle.  Body  very  robust,  and 
with  the  legs  immaculate. 

One  of  the  largest  species  of  the  genus.  A  single  male  was  taken 
on  the  northern  shore  of  Lake  Superior  in  the  summer  of  1848,  and 
a  fine  female  was  captured  in  Cambridge,  Mass.,  on  the  20th  of 
July,  1849,  which  have  afforded  the  means  for  a  more  full  and  cor- 
rect description  than  has  heretofore  been  given.  This  species 
appears  to  be  rare,  and  has  not  before  been  figured.  It  is  the 
representative  of  the  European  S.  TUUe  and  Quercds. 


HePIOLUS  ARGBirrEOMACULATUS  H. 

PL  Vn.,  fig.  6. 

■ 

Sqnalus  argenteomaculatus  Harris,  Catalogue  in  Hitchcock's 
Report,  Ist  ed.  p.  591  (1833).— The  same,  2d  ed.  p.  592  (1885). 
— Report  on  Insects  injurious  to  Vegetation,  p.  295  (1841). — 
Crosse,  Canadian  Naturalist,  p.  248  (1840). 

Fusco-ochraceus  vel  cinereo^brunneus ;  alis  primoribus  pallidis, 
ochraceo  vel  brunneo  fasciatis,  guttisque  duabus  prope  basin  argen- 
teis ;  secundariis  rubro-vel  cinereo-ochraceis,  immaculatis. 

Alar.  exp.  2f ,  3|  unc. 

Only  two  specimens  of  this  fine  insect  have  fallen  under  my  obser- 
vation. They  diiSer  much  in  nze  and  color.  The  smallest,  appar 
rently  a  male,  was  taken  in  Cambridge,  Mass.,  many  years  ago. 
When  at  rest,  the  wings  are  very  much  deflexed,  and  form  a  steep 
roof  over  the  back.  The  body  is  fight  brown ;  the  forewings  are 
of  a  very  pale  ashen  brown  color,  variegated  witii  darker  clouds  and 
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«bbqae  wavy  buds,  Mid  we  ornainsiited  viA  two  Blvwy  iriiito  ipots 
near  the  base,  at  the  inner  utgleB  of  the  diwoidal  oeUfi ;  the  anterior 
Bpot  bfflDg  roood  and  the  poeterior  aod  larger  one  feriangalar.  Tbt 
hindwingB  are  li^t  adien  brown  at  base,  paanng  into  dnsl^  oefar»- 
yellow.  The  large  spe<nmen  is  a  fiamale,  and  was  taken  by  Profes- 
sor AffB^  on  the  northern  Bh<»e  of  Lake  Snperior.  The  body 
is  of  a  dusky  ochre-yellow  color,  tinged  on  the  adas  and  on  the  legs 
with  red.  The  fimiwings  are  li^t  rosy  buff,  with  brownish  oohre 
clouds  and  bands,  two  sUvery  spots  near  the  base,  and  a  wlutish  dot 
near  the  tip.  The  hindwin^,  aJrave,  and  all  the  wing^  beneath,  are 
of  a  deep  ochre-yellow  colw,  tinged  with  red. 

The  empty  papa-skios  of  tlus  or  of  an  allied  species  are  a 
fbond  on  oar  sea-beaches. 


Aunu  Vautbssob  H. 
PI.  Vn..  fig.  4. 


Alis  primoribtia  fosoo-bnmneis,  maonlis  sparria  lactifloreis ;  secnn- 
dariis  Mvo-flavis,  ba«,  macule  media  triangnlari,  &sctb]ne  poetiea 
ondata  nigris ;  abdomine  sapra  fiisoo  apioe  fdlro. 

Alar.  e^.  ono.  2^. 

Head  brown,  with  a  crimson  fiinge  above  and  between  the  black 
antennae.  Thorax  brown  above,  marked  before  with  an  arenated 
cream-colored  band,  which  is  oontinned  od  each  side  of  the  outer 
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known  Tarieties  of  which  it  differs  in  haying  the  areoated  wlute  line 
on  the  thorax,  and  the  black  band  on  the  Undwings.  The  situation 
of  this  band  is  not  so  far  back  as  the  black  spots  found  on  the  hind- 
wings  of  the  allied  species.  The  banded  hindwing?,  with  the  en- 
tirely black  or  dusky  antennse,  will  sufficiently  distinguish  this  species 
from  the  Aretia  Americana^  a  description  of  which  is  here  added  for 
tiie  purpose  of  comparison. 

Abotia  AmbrioanaH. 
PL  VII.,  fig.  6. 

ArcUa  Amerieana  Harris,  Report  on  Insects  injurious  to  Vegetation, 
p.  246  (1841). 

Alls  primoribus  brunneis,  maculis,  rivulisque  albidis ;  secundariis 
fulyo-flaris,  maculis  unica  media  renifonni,  tribusque  posticis  rotundis 
mgris ;  abdomine  fulvo,  dorso  nigro-quadrimaculato. 

Alar.  exp.  unc.  2^. 

Head  brown,  antennae  white  above,  with  brown  pectinations. 
Thorax  brown  above,  margined  before  with  an  arcuated  yellowish 
white  band,  which  is  continued  on  the  outer  edge  of  the  shoulder- 
covers;  upper  edge  of  the  collar  crimson-red.  Forewings  coffi^e- 
brown,  with  three  yellowish  white  spots  on  the  outer  edge,  and 
crossed  by  irregular  anastomozing  yellowish  white  lines.  Hind- 
wings  bright  ochre-yellow,  with  a  large  reniform  central  black  spot, 
two  round  black  spots  behind,  a  third  smaller  spot  near  the  anal 
angle,  and  a  black  dot  between  the  middle  and  the  inner  mar^n. 
Abdomen  tawny,  with  four  blackish  dorsal  spots.  Legs  dusky,  the 
thighs  and  anterior  tibiae  fringed  with  red  hurs ;  the  hindmost  tarsi 
whitish,  annulated  with  black. 

This  species,  which  is  now  for  the  first  time  figured,  was  taken  by 
Mr.  Edward  Doubleday,  near  Trenton  Falls.  From  the  Ca^'a  it  is 
distinguished,  like  the  ParthenoSj  by  the  arcuated  white  margin  of  the 
thorax,  &c.  The  arrangement  of  the  white  spots  and  rivulets  on 
the  forewings  is  the  same  as  in  the  European  species. 


EHH0M08  |lAOin.AEU  H. 
PL  Vn.,  fig.  8. 

FlftTS ;  alis  angalatie  subdenta^,  aaticis  apioe  coDoato-trtmcaiis, 
props  ba»ii  apicemqus  bnuuieo  maaalato-&Bciatia ;  omnibna  postic« 
macula  magna  rhomboidea  brunaea  margiaem  poslicnm  angnlamqa^ 
aoalem  attingente. 

Alar.  exp.  IJ  uno. 

Tbis  pretty  (Udometer  has  tbe  form  of  Ennomot  (^Burgmtne) 
dolabraria,  and  perhaps  belongs  to  the  same  subgenus.  It  ia  found 
in  Massachusetts  as  well  as  on  the  northern  shore  of  Lake  Superior. 

The  antenna  are  brown,  and  are  pectinated  only  in  tbe  males. 
The  tongue  is  half  as  long  as  the  body,  which,  with  the  upper  nde 
of  the  forewings,  is  oitron-yeilow ;  the  hindwings  and  under  aides 
are  somewb&t  paler.  The  forewings  have  a  rust-brown  costal  spot 
near  the  shoulders,  a  transverse  row  of  spots  near  Uie  base,  a  stag- 
matical  dot,  three  Uttle  spots  near  the  tip,  and  a  very  large  lozenge- 
shaped  spot  at  the  anal  angle,  of  the  same  brown  oolor,  the  large 
spot  bebg  bordered  befijre  and  behind  with  darker  brown.  The 
hindwings  hare  a  central  brownish  dot,  and  a  large  pale  brown  spot, 
bordered  before  and  beMnd  with  a  darker  line  at  the  anal  angle, 
which  also  is  deeply  tinged  with  brown. 
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Vaneaa  J.  album  Baud. 
**     CarduZ. 

n.  Sphinoes. 
iBgeria  exitiosa  Say. 
BeilephiU  ChamaBnerii  H, 
Sphinx  (Lethia  ^0^.)  Ealmia  Smiik^AhboiL 
Smerinthui  modesta  H. 
Alypia  octomaculata  F, 

m.    Thalmnm. 
1.    Bombtfces. 

Lithosia  (Eubaphe  Hiibn,)  aurantiaca  HQbn, 
Arctia  Parthenoe  H. 
Clifiocampa  silvatica  JET.  var. 
Hepidlus  argenteomaculatiu  J7.  var* 

S.    Nocium. 
Apatela. 

Agrotis  deraBtator  Brace. 

u 

M 

Koctoa  clandestina  JET. 
Hadena  arnica  Stevens. 

u 
u 

Mamostra. 
<i 

HeliotliiB. 

Crociphora  transTenata  Drury. 
Ennomos  macularia  H. 
Zerenc? 

Melanippe. 

Cidaria? 

ti 

Also  three  more  Otometra^  of  undetermined  genenu 

4.    Pyralides. 

Macrochila  pulTeralis,  H.  Cat  ms. 
Anania  octomaculata  ?  L. 


Two  speciea,  iindetenmned. 


6.     Torlriett. 

6.  'Hiua. 
(Crmiida.} 
7.    Alueita. 


The  oolle«tioQ8  of  insects  of  other  orders  made  daring  our  ezcop- 
son  have  not  yet  been  soffioientlj  worked  oat  to  allow  us  to  ^re  an 
account  of  their  contents.  A  ocnaderable  namber  of  Keuroptera  and 
Orthoptera  hare,  however,  been  collected ;  Hymeuoptera,  IXptera, 
and  Hemiptera,  have  also  not  been  neglected,  thou^  (J  the  latter 
ohiefl;  Hydrooorisffi  have  been  found. 

The  Crustacea,  oraw&aheB,  and  other  small  fireshwater  abrimps, 
as  well  as  the  leeches  and  other  worms,  have  also  attracted  oar  at- 
tention, and  some  interestiDg  species  have  been  collected  ;  bat  the 
difficulty  of  establishing  their  sjnoajmj  indnoes  me  to  postpone  the 
pabhcation  of  their  description.  L.  A. 


X. 


THE  ERRATIC  PHENOMENA  ABOUT  LAKE  SUPERIOR. 


So  much  has  been  said  and  written  within  the  last  fifteen  years, 
upon  ^^  dispersion  of  erratic  boulders  and  drift,  both  in  Europe 
and  America,  that  I  should  not  venture  to  introduce  this  subject 
again,  if  I  were  not  conscious  of  having  essential  additions  to  present 
to  those  interested  in  the  investigation  of  these  subjects. 

It  will  be  remarked  by  all  who  have  followed  the  discussions  re- 
specting the  transportation  of  loose  materials  over  great  distances 
from  the  spot  where  they  occurred  primitively,  that  the  most  minute 
and  the  most  careful  investigations  have  been  made  by  those  geolo- 
gists who  have  attempted  to  establish  a  new  theory  of  their  transpor- 
tation by  the  agency  of  ice. 

The  part  of  those  who  claim  currents  as  the  cause  of  this  trans- 
portation has  been  more  generally  negative,  inasmuch  as,  satisfied 
with  their  views,  they  have  generally  been  contented  simply  to  deny 
the  new  theory  and  its  consequences,  rather  than  investigate  anew 
the  field  upon  which  they  had  founded  their  opinions.  Without 
being  taxed  with  partiality,  I  may,  at  the  outset,  insist  upon  this 
difference  in  the  part  taken  by  the  two  contending  parties.  For 
since  the  publication  of  Sefstroem's  paper  upon  the  drift  of  Sweden, 
in  which  very  valuable  information  is  given  respecting  the  phenome- 
na observed  in  that  peninsula,  and  the  additional  data  furnished  by 
de  Yemeuil  and  Murchison  upon  the  same  country  and  the  plidns  of 
Russia,  the  classical  ground  for  erratic  phenomena  has  been  left 
almost  untouched  by  all  except  the  advocates  of  the  glacial  theory. 
I  need  only  refer  to  the  investigations  of  M.  de  Charpentier,  Escher, 
Yon  Derlinth  and  Studer,  and  more  particularly  to  those  extenave 
and  most  minute  researches  of  Prof.  Guyot  in  Switzerland,  withr 
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out  Bpeaking  of  my  own  and  some  contribatjons  {lom  vinton,  aa 
the  Marlioa,  James  Forbes  and  others,  to  juatifj  my  assertion  that 
no  important  &ct  respecting  the  loose  materi^  spread  all  over 
Siriteerland  has  been  added  hy  the  adrocates  of  cmrenta  «nce  the 
days  of  Saussure,  DeLuc,  Eacher  and  Von  Bach  ;  whilst  Prof. 
Guyot  has  most  conclu^vely  shown  that  the  di^rent  erratac  bauns 
in  Switierland  are  not  only  i^tinct  &om  each  other,  as  wss  already 
known  before,  bnt  that  in  each  the  loose  materials  are  arranged 
in  well-determined  regular  order,  showing  precise  relations  to  the 
centres  of  distribution,  from  which  these  materials  ori^nated ;  aa 
arrangement  which  agrees  in  every  particular  with  the  arrangement 
of  loose  fragments  upon  the  surface  of  any  glacier,  but  which  no 
cause  acting  convulsively  could  have  produced.* 

The  results  of  these  investigations  are  plunly  that  the  boulders 
found  at  a  distance  from  the  central  Alps,  originated  from  their 
higher  summits  and  valleys,  and  were  carried  down  at  different  suo- 
cessive  periods  in  a  regular  manner,  forming  umnterrupted  walls  and 
ridges,  which  can  be  traced  from  their  starting  point  to  their 
extreme  peripheric  distribution. 

I  have  myself  shown  that  there  are  such  centres  of  distributicm  in 
Scotland  and  England  and  Ireland.  And  these  &ct8  have  been 
since  traced  in  detail  in  various  parts  of  the  British  Islands  by  Dr. 
Bnckland,  Sir  Ch.  Lyell,  Mr.  Darwin,  Mr.  McLachlan  and  Profes- 
sor James  D.  Forbes,  pointing  clearly  to  the  main  mountain  groups 
as  to  so  many  distinct  centres  of  disperuon  of  tliese  loose  mateH>als. 
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greatly  contributed  to  retard  our  real  progresB  in  understanding  the 
general  question  of  the  distribution  of  erratics. 

It  is  well  known  that  Northern  Europe  is  strewed  with  boulders, 
extending  over  European  Russia,  Poland,  Northern  Germany,  Hol- 
land and  Bel^um.  The  origin  of  these  boulders  is  far  north  in  Nor- 
way, Sweden,  Lapland  and  Liefland,  but  they  are  now  diflfused  over 
the  exten^ve  plains  west  of  the  Ural  Mountains.  Their  arrange- 
ment, however,  is  such  that  they  cannot  be  referred  to  one  single 
point  of  origin,  but  only  in  a  general  way  to  the  northern  tracts  of 
land  which  rise  above  the  level  of  the  sea  in  the  Arctic  regions. 
Whether  these  boulders  were  transported  by  the  same  agency  as 
those  arising  from  distinct  centres,  on  the  main  continent  of  Europe, 
has  been  the  chief  point  of  discus^on.  For  my  own  part,  I  have 
indeed  no  doubt  that  the  extreme  consequences  to  which  we  are 
naturally  carried  by  admitting  that  ice  was  also  the  agent  in  trans- 
porting the  northern  erratics  to  their  present  positions,  has  been  the 
chief  objection  to  the  view  that  the  Alpine  boulders  have  been 
distributed  by  glaciers. 

It  seemed  easier  to  account  for  the  distribution  of  the  northern 
erratics  by  currents,  and  this  view  appearing  satisfactory  to  those 
who  supported  it,  they  at  once  went  further,  and  opposed  the  glacial 
theory  even  in  those  (Ustricts  where  the  glaciers  seemed  to  give  a 
more  natural  and  more  satisfactory  explanation  of  the  phenomena. 
To  embrace  the  whole  question  it  should  be  ascertained. 

Firity  Whether  the  northern  erratics  were  transported  at  the 
same  time  as  the  local  Alpine  boulders,  and  if  not,  which  of  the 
phenomena  preceded  the  other;  and  agahi,  if  the  same  cause 
acted  in  both  cases,  or  if  one  of  the  causes  can  be  applied  to  one 
series  of  these  phenomena,  and  the  other  cause  to  the  other  series. 
An  investigation  of  the  erratic  phenomena  in  North  America  seems 
to  me  likely  to  settle  this  question,  as  the  northern  erratics  occur 
here  in  an  undisturbed  continuation  over  tracts  cf  land  far  more 
extensive  than  those  in  which  they  have  been  observed  in  Europe. 
For  my  own  part,  I  have  already  traced  them  from  the  eastern 
shores  of  Nova  Scotia,  through  New  England  and  the  North  West- 
em  States  of  North  America  and  the  Canadas  as  far  as  the  western 
extremity  of  Lake  Superior,  a  re^on  embracing  about  thirty  de- 


greee  of  loo^tade.  Hen,  u  in  Norihera  Earope,  dw  boolden 
evidently  originated  larHier  north  than  their  present  loeatica,  iitd 
bare   been   mored   uiUTereally  in  a  main  directioD  from  north  to 

From  data  which  are,  however,  rather  incomplete,  it  can  be 
farther  adnutted-  that  similar  phenomena  occur  fnrtber  west  acroaa 
the  whole  continent,  everywhere  presenting  the  same  relations. 
That  is  to  say,  everywhere  p<»ntjng  to  the  north  as  to  the  re^on  of 
the  boulders,  which  generally  disappear  abont  latitude  88". 

Withont  entering  at  present  into  a  full  discoBmon  of  any  theoreti- 
cal views  of  the  subject,  it  is  plun  that  any  theory,  to  be  satisfaotoij, 
should  embrace  both  the  extensive  northern  phenomena  in  Earope 
and  North  America,  and  settle  the  relation  of  these  phenomena  to 
the  well-authenticated  local  phenomena  of  Central  Earope. 

Whether  America  itself  has  its  special  local  circamscribed  cen- 
tres of  distribution  or  not,  remiuns  to  be  seen.  It  seems,  however, 
from  a  few  facts  observed  in  the  Wlute  Mountains,  that  this  chain, 
as  well  as  the  moantuns  of  north-eaatem  New  York,  have  not  been 
exclusively — and  for  the  whole  duration  of  the  transportation  of 
these  materials — onder  the  influence  of  the  cause  which  has  distrib- 
uted the  erratics  through  such  wide  space  over  the  omtinent  of 
North  America.  But  whether  this  be  the  case  or  not,  (and  I 
trust  local  iovesligations  will  soon  settle  the  question,)  I  munt^ 
that  the  cause  which  has  transported  these  boulders  in  the  American 
continent  must  have  acted  simultaneously  over  the  whole  ground 
which  these  boulders  cover,  as  they  present  throughout  the  continent 
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Again,  the  aetkm  of  this  OMse  must  have  been  such,  and  I  inoBt 
strongly  upon  this  point,  as  a  fundamental  cme,  the  momentom  with 
whioh  it  acted  most  have  been  suoh,  that  after  being  set  in  motioQ 
in  the  north,  with  a  power  sufficient  to  carry  the  large  boulders 
which  are  found  everywhere  over  this  vast  extent  of  land,  it  vanished 
or  was  stopped  after  reaching  the  thirty^fifth  degree  of  ncnrthem 
latitude.    . 

Now  it  is  my  deliberate  opinion  that  natural  philosophy  and  math- 
ematics may  settle  the  question,  whether  a  body  of  water  of  suffident 
extent  to  produce  such  phenomena  can  be  set  in  motion  with  sufficient 
velocity  to  move  all  these  boulders,  and  nevertheless  stop  befure  hav- 
ing swept  over  the  whole  surfS&ce  of  the  gbbe.  Hydrographers  are 
fitfniliar  with  the  action  of  currents,  with  their  speed,  and  with  the 
power  with  which  they  can  act.  They  know  also  how  they  are  distrib- 
uted over  our  globe.  And,  if  we  institute  a  oomparison,  it  will  be  seen 
that  there  is  nowhere  a  current  running  firom  the  poles  towards  the 
bwer  latitudes,  either  in  the  northern  or  southern  hemisphere,  cover- 
ing a  space  equal  to  one-tenth  of  the  currents  which  should  have 
existed  to  carry  the  erratics  into  their  present  position.  The  widest 
current  is  west  of  the  Pacific,  which  runs  parallel  to  the  equator, 
across  the  whole  extent  of  that  sea  fix>m  east  to  west,  and  the  great- 
est width  of  which  is  scarcely  fifty  degrees.  This  current,  as  a 
matter  of  course,  establishes  a  regular  rotation  between  the  waters 
flowing  firom  the  polar  regions  towards  lower  latitudes. 

The  Gulf  Stream  on  the  contrary  runs  from  west  to  east,  and  dies 
out  towards  Europe  and  Africa,  and  is  compensated  by  the  currents 
firom  Baffin's  Bay  and  Spitzbergen  emptying  into  the  Atlantic,  while 
the  current  of  the  Pacific,  moving  towards  Asia  and  carrying  floods 
of  water  in  that  direction,  is  maint^ned  chiefly  by  antarctic  currents, 
and  those  which  follow  the  western  shore  of  America  from  Behring's 
Straits.  Wherever  they  are  limited  by  continents,  we  see  that 
the  waters  of  these  currents,  even  when  they  extend  over  hundreds  of 
degrees  of  latitude,  as  the  Gulf  Stream  does  in  its  whole  course,  are 
deflected  where  they  cannot  follow  a  stndght  course. 

Now  without  appealing  with  more  detail  to  the  mechanical  con- 
ditions involved  in  this  inquiry,  I  ask  every  unprejudiced  mind 
acquainted  with  the  distributi0n  of  the  northern  boulders,  wbellier 
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onrreat  to  o«ue  it  to  leave  tiie  Dorthem  emtacs  of  Europe  in  sooh 
[flgular  order,  with  a  oocstuit  bearing  from  north  to  uutfa,  and  to 
form,  on  it^  wnitiiem  terminatifHi,  a  wide,  regular  lone  from  Ana  to 
the  western  ehores  (tf  Europe,  north  of  the  fiflieth  degree  of  lati- 
tode,  before  it  had  reached  the  great  barrier  of  the  Alpet  I  ask 
whether  there  was  such  a  barrier  in  the  onlimitod  plains  wluoh 
streteh  firom  the  Arctic  seas  onintermpted  over  the  whole  northern 
continent  of  America  aa  &r  down  as  the  Gulf  of  Mozioo  t 

I  ask,  again,  why  the  emtios  are  circumscribed  within  the  norilh 
vm  limits  of  the  temperate  aone,  if  their  truuportalion  is  owing  to 
the  action  of  water  onrrents  ?  Does  not,  on  the  oontear;,  this  most 
■orpridng  limit  witlun  the  artic  and  nortfiem  temperate  lonee,  aod 
in  the  same  maimer  within  the  antarctic  and  southern  temperate 
■ones,  distinctly  show  that  the  cause  of  transportation  is  connected 
iritb  the  temperature  or  climate  of  the  countries  over  which  the 
l^eaomena  were  produced.  If  it  were  otherwise,  why  are  there  no 
systoma'of  emtios  witii  an  east  and  west  bearing,  or  in  the  main  ^ 
rection  of  the  most  extensive  onrrents  flowing  at  present  over  the 
■nrface  of  our  globe  ? 

It  is  a  matter  of  foot,  of  undemable  fiwt,  for  which  the  theory 
has  to  account,  that  in  the  two  hemispheres  the  erratics  have  direct 
reference  to  the  polar  re^<Ri8,  and  are  circumscribed  within  the 
arctics  and  the  colder  part  of  the  temperate  sone.  This  Uoi  a  aa 
plain  gg  the  other  fact,  that  the  local  distributirai  of  boulders  has 
high  mountain  ranges,  to  groups  of  land  rwsed  above 
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a  sheet  of  ioe  sufficiently  large  to  carry  the  northern  erratics  into  their 
present  limits  of  distribution ;  but  this  difficulty  is  greatly  removed 
when  we  can  trace,  as  in  the  Alps,  the  progress  of  the  boulders 
under  the  same  aspect  from  the  glaciers  now  ezistingi  down  into 
regions  where  they  no  longer  eidst,  but  where  the  boulders  and  other 
phenomena  attending  their  transportation  show  distinctly  that  they 
once  existed. 

Without  extending  further  this  argumentation,  I  would  call  the 
attention  of  the  unprejudiced  observer  to  the  fact,  that  those  who 
advocate  currents  as  the  cause  of  the  transportation  of  erratics,  have, 
up  to  this  day,  &iled  to  show,  in  a  single  instance,  that  currents  can 
produce  all  the  different  phenomena  connetpted  with  the  transporta- 
tion of  the  boulders  which  are  observed  everywhere  in  the  Alps,  and 
which  are  still  didly  produced  there  by  the  small  glaciers  yet  in 
existence.  Never  do  we  find  that  water  leaves  the  boulders  which  it 
carries  along  in  regular  walls  of  mixed  materials ; .nor  do  currents 
anywhere  produce  upon  the  hard  rjocks  in  9itu  the  peculiar  grooves 
and  scratches  which  we  see  everywhere  under  the  glacier  and  within 
the  limits  of  their  ordinary  oscillations. 

Water  may  polish  the  rocks,  but  it  nowhere  leaves  straight 
scratches  upon  their  surface ;  it  may  furrow  them,  but  these  furrows 
are  sinuous,  acting  more  powerfully  upon  the  soft  parts  of  the  rocks 
or  fissures  already  existing ;  whilst  glaciers  smooth  and  level  uni- 
formly, the  hardest  parts  equally  with  the  softest,  and,  like  a  hard 
file,  rub  to  uniform  continuous  sur&ces  the  rocks  upon  which  they 
move. 

But  now  let  us  return  to  our  special  subject,  the  erratics  of  North 
America. 

The  phenomena  of  drift  are  more  complicated  about  Lake  Supe- 
rior than  I  have  seen  them  anywhere  else ;  for,  besides  the  general 
phenomena  which  occur  everywhere,  there  are  some  peculiarities 
noticed  which  are  to  be  ascribed  to  the  lake  as  such,  and  wluch  we 
do  not  find  in  places  where  no  large  sheet  of  water  has  been  brought 
into  contact  with  the  erratic  phenomena.  In  the  first  place,  we 
notice  about  Lake  Superior  an  extensive  tract  of  polished,  grooved 
and  scratched  rocks,  which  present  here. the  same  uniform  character 
which  they  have  everywhere.  As  there  is  so  little  dispositioii,  among 
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so  many  ot^tenrise  iatelHge&t  geolo^ato,  to  percftire  tlie  ftcts  is  A«j 
are,  whenerer  they  bear  upon  the  qnestku  of  drift,  I  cannot  bat 
repeat,  what  I  have  already  mentioned  more  thao  onoe,  hut  what  I 
have  observed  agiun  here  over  a  tiact  of  some  fifteen  hundred 
miles,  that  die  rocks  are  everywhere  smoothed,  rounded,  grooved 
and  furrowed  in  a  uniform  direotion.  The  helien^eneoua  materials 
of  which  the  rocks  conost  are  cut  to  one  continnooe  umform  level, 
showing  pltunly  that  no  difference  in  the  polish  and  abrafn<Ri  can  be 
attributed  to  tbe  greater  or  less  resistance  on  the  part  of  the  rocks, 
but  that  a  oonttnuons  rasp  cut  down  everything,  adapting  itself,  how- 
ever, to  the  general  undulations  of  the  country,  but  nevertiieleas 
showing,  in  tiiis  close  adaptation,  a  most  remarkable  cootinnity  in 
its  aotioD. 

That  the  power  which  produced  these  phenranena  moved  in  the 
mwn  from  north  to  soaUi,  is  distinctly  shown  by  the  form  of  the  Mils, 
which  present  abrupt  slopes,  rou^  and  sharp  comers  towards  the 
south,  while  they  are  all  smoothed  off  towards  the  north. 

Indeed,  here,  as  in  Norway  and  Sweden,  there  b  on  all  the  hills  a 
lee-eide  and  a  attike-aide.  As  has  been  observed  in  Norway  and 
Sweden,  the  polishing  is  very  perfect  in  many  places,  sometimes 
stricdy  as  brilliant  as  a  polished  metallic  sur&ce,  and  everywhere 
these  surfaces  are  more  or  less  scratched  and  foirowed,  and  both 
scratches  and  fiirrows  are  rectilinear,  croedng  each  other  under 
various  angles :  however,  never  varying  many  points  of  the  CMnpaaa 
on  the  same  spot,  but  in  general  showing  that  where  there  are 
deviations  from  the  most  prominent  direction,  they  are  influenced  by 
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There  is  one  feature  in  these  phenomena,  howeFor,  in  which  we 
never  observe  any  variation.  The  continuity  of  these  lines  is  abso- 
lutely the  same  everywhere.  They  are  rectilinear  and  continuouSi 
and  cannot  be  better  compared  than  with  the  effects  of  stones  or 
other  hard  materials  dragged  in  the  same  direction  upon  flat  or  roll- 
ing surfaces;  they  form  simple  scratches  extending  for  yards  in 
stndght  lines,  or  breaking  off  for  a  short  space  to  continue  again  in  a 
struct  line  in  the  same  direction,  just  as  if  interrupted  by  a  jerk. 
There  are  also  deeper  scratches  of  the  same  kind,  presenting  the 
same  phenomena,  only,  perhaps,  traceable  for  a  greater  distance 
than  the  finer  ones.  These  scratches,  instead  of  appearing  like  the 
tracing  of  diamonds  upon  glass,  as  the  former  do,  would  rather  assume 
the  appearance  of  a  deeper  groove,  made  by  the  point  of  a  graver,  or 
perhaps  still  more  closely  resemble  the  scratches  which  a  cart-wheel 
would  produce  upon  polished  marble,  if  the  wheel  were  chained,  and 
coarse  sand  spread  over  the  floor.  The  appearance  of  the  rock, 
crushed  by  the  moving  mass,  is  especially  distinct  in  limestone  rocks, 
where  grooves  are  seldom  nicely  cut,  but  present  the  appearance  of 
a  violent  pressure  combined  with  the  grooving  power,  thus  giving  to 
the  groove  a  character  which  is  quite  peculiar,  and  which  at  once 
strikes  an  observer  who  has  been  familiar  with  its  characteristic 
aspect.  Now,  I  do  not  know  upon  what  the  assertions  of  some 
geologists  rest,  that  gravel  moved  by  water  under  strong  heavy 
currents  will  produce  similar  effects.  Wherever  I  have  gone  since 
studying  these  phenomena,  I  have  looked  for  such  cases,  and  have 
never  yet  found  modem  gravel  currents  produce  anything  more  than 
a  smooth  surface  with  undulating  furrows  following  the  cracks  in  the 
rocks,  or  hollowing  their  softer  parts ;  but  continuous  straight  lines, 
especially  such  crushed  lines  and  straight  furrows,  I  have  never 
seen. 

When  we  know  how  extensive  the  action  of  water  carrying  mud 
and  gravel  is  on  every  shore  and  in  every  water  current, — when  we 
can  trace  this  action  almost  everywhere,  and  nowhere  find  it  similar 
to  the  phenomena  just  described,  I  cannot  imagine  upon  what  ground 
these  phenomena  are  still  attributed  to  the  agency  of  currents.  This 
is  the  less  rational  as  we  have  at  present,  in  all  high  mountain  chains 
of  the  temperate  zone,  other  agents,  the  glaciers,  producing  these 
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Tery  aiime  pbenomena,  witb  precisely  the  same  oharactors,  to  wtioh, 
tfaerefore,  a  sound  philosophy  should  ascribe,  at  least  conditionallj, 
Ae  norClieni  and  Alpine  polished  Borfaees,  uid  scratched  and  grooved 
rooka,  or  at  least  aoknowledge  that  the  effect  produced  by  the  ao- 
lion  of  glaciers  more  nearly  resembles  these  erratic  phenomena  than 
does  that  which  results  from  the  aolaon  of  cnrrenb.  Bat  such  is  tbe 
prejudice  of  many  geolo^ts,  that  those  keen  fecolties  of  (Ustinctaoa 
and  generalisatioa,  tliat  power  of  superior  perception  and  discrimio^ 
tion  which  have  led  them  to  make  such  brilliant  discoveries  in  geology 
in  general,  seem  to  abandon  them  at  once  as  soon  as  they  look  at  tl^ 
erratics.  The  objection  made  by  a  venerable  geologist,  that  the  cold 
required  to  form  and  preserve  snch  glatners,  for  any  length  of  time, 
would  freeze  him  to  death,  is  as  cluldish  as  the  apprehension  that  the 
heavy  ocean  aarreota,  the  action  of  which  he  sees  everywhere,  mi^it 
have  swept  lum  away.* 

Now  that  these  phenomena  have  been  observed  extensively,  we 
may  derive  also  some  instruction  from  the  Umite  of  their  geogr^du- 
cal  extent.  Let  us  see,  therefore,  where  tliese  polished,  scratched 
and  furrowed  rocks  have  been  observed. 

In  the  first  place  they  occur  everywhere  in  the  north  witliin  cer- 
tain limits  of  the  arctics,  and  through  the  colder  parts  of  the  tem- 
perate 20ne.  They  occur  also  in  the  southern  hemisphere,  within 
parallel  limits,  but  In  the  pluns  of  the  trojncs,  and  even  in  Hie 
warmer  parts  of  tbe  temperate  lone  we  find  no  trace  of  these  phe- 
nomena, and  never^eless  the  action  of  currents  could  not  be  leas 
there,  and  could  not  at  any  time  have  been  less  there  than  in  the 
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the  agent ;  floating  ice  is  supposed  to  have  ground  and  polished  the 
surfaces  of  rocks,  while  I  consider^  them  to  have  been  acted  upon  hj 
terrestrial  glaciers.  To  settle  this  difference  we  have  a  test  which  is 
as  irresbtible  as  the  other  arguments  already  introduced. 

Let  us  investigate  the  mode  of  action,  the  mode  of  transportatioA 
of  icebergs,  and  let  us  examine  whether  this  cause  is  adequate  to 
produce  phenomena  for  which  it  is  made  to  account.  As  mentioned 
above,  the  polished  surfaces  are  continuous  ovqt  hills,  and  in  depres- 
aons  of  the  soil,  and  the  scratches  which  run  over  such  undulating 
surfaces  are  nevertheless  continuous  in  straight  lines.  If  we  imagine 
icebergs  moving  upon  shoals,  no  doubt  they  would  scratch  and 
polish  the  rocks  in  a  way  similar  to  moving  glaciers.  But  upon  such 
grounds  they  would  sooner  or  later  be  stranded,  and  if  they  remain- 
ed loose  enough  to  move,  they  would,  in  their  gyratory  movementS| 
produce  curved  lines,  and  mark  the  spots  where  they  had  been 
stranded  with  particular  indications  of  their  prolonged  action.  But 
nowhere  upon  arctic  ground  do  we  find  such  indications.  Every- 
where the  polished  and  scratched  surfaces  are  continuous  in  straight 
juxtaposition. 

Phenomena  analogous  to  those  produced  by  icebergs  would  only 
be  seen  along  the  sea-shores ;  and  if  the  theory  of  drifted  icebergs 
were  correct,  we  should  have,  all  over  those  continents  where  erratic 
phenomena  occur,  indications  of  retreating  shores  as  far  as  the  erratic 
phenomena  are  found.  But  there  is  no  such  th'mg  to  be  observed 
over  the  whole  extent  of  the  North  American  continent,  nor  over 
Northern  Europe  and  Asia,  as  far  as  the  northern  erratics  extend. 
From  the  arctics  to  the  southernmost  Umit  of  the  erratic  distribu- 
tion, we  find  nowhere  the  indications  of  the  action  of  the  sea  as 
directly  connected  with  the  production  of  the  erratic  phenomena. 
And  wherever  the  marine  deposits  rest  upon  the  polished  surfaces 
of  ground  and  scratched  rocks,  they  can  be  shown  to  be  deposits 
formed  since  the  grooving  and  polishing  of  the  rocks,  in  consequence 
of  the  subsidence  of  those  tracts  of  land  upon  which  such  deposits 
occur. 

Again,  if  we  take  for  a  moment  into  consideration  the  immense 
extent  of  land  covered  by  erratic  phenomena,  and  view  them  as 
produced  by  drifted  icebergs,  we  must  acknowledge  that  the  ice> 
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bergs  of  the  pretmt  period  at  least,  are  insafSoient  to  aoooont 
for  them,  as  dtey  are  limited  to  a  nwrower  sone.  And  to  bring 
icebergs  in  anj  vaj  witlun  the  extent  which  would  answer  for 
the  extent  of  the  distribution  of  erratics,  we  most  assnme  Utat 
the  northern  ice  fields,  from  which  these  icebergs  oonld  be  detach- 
ed and  float  southwards,  were  much  larger  at  the  time  they  pro- 
duced such  extensive  phenomena  than  they  are  now.  That  is  to 
say,  we  must  assume  'an  ice  period ;  and  if  we  look  into  the  circnnh 
stances  we  shall  find  that  ttus  ice  period,  to  answer  to  the  phenom^ 
na,  should  be  nothing  less  than  an  extenuve  cap  of  ice  upon  both 
poles.  This  is  the  very  theoty  which  I  advocate  ;  and  unless  the 
advocates  of  an  iceberg  theory  go  to  that  length  in  their  premises,  I 
venture  to  say,  without  fear  of  contradiction,  that  they  will  find  tlie 
source  of  their  icebergs  fall  short  of  the  requiute  conditions  wluch 
tbey  must  assume,  upon  due  consideration,  to  account  for  the  whole 
phenomena  as  they  have  really  been  observed. 

But  without  disonssing  any  forther  the  theoretical  views  of  the 
question,  let  me  describe  more  minutely  the  facts  as  observed  on  the 
northern  shores  of  Lake  Saperior.  The  polished  snrfaces,  as  such, 
are  even,  undulating,  and  temunate  always  above  the  rough  lee-rade 
tamed  to  the  south,  unless  apon  gentie  declinties,  where  the  polish- 
ed surfaces  extend  in  nabrolcen  continiiity  upon  the  soutbem  surfaoea 
of  the  hilla,  as  well  as  upon  their  n<n-them  slopes.  On  their  eastern 
and  western  flanks,  shallow  valleys  running  east  and  west  are  >■ 
uniformly  polished  as  those  which  run  north  and  south ;  and  this  &ct 
is  more  and  more  evident,  wherever  scratches  and  ftirrows  are  also 


THB  wnasao  VMmmnjxA.  40f 

the  other,  and  where  they  at  times  aaeend  steep  hilla,  which  they 
cross  at  right  angles  along  their  northern  dope,  even  when  the 
sonthem  slope,  not  steeper  in  itself,  faces  the  sonth  with  rough 
escarpments. 

The  scratches  and  farrows,  though  generally  running  north  and 
south,  and  deviating  slightly  to  the  east  and  west,  present  in  yarious 
places  remarkable  anomalies,  even  in  their  general  course  along  the 
eastern  shore  of  the  lake.  Between  MichijHCotin  and  Sault  St. 
Marie  we  more  frequently  see  a  deflection  to  tiie  west  than  a  due 
north  and  south  course,  which  is  rather  normal  along  the  northern 
diore  proper,  between  Michipicotin  and  other  islands,  and  from  the 
Pic  to  Fort  William ;  the  deep  depression  of  tiie  lake  being  no  doubt 
the  cause  of  such  a  deviation,  as  large  masses  of  ice  could  accumu- 
late in  this  extensive  hollow  cavity  before  spreading  again  more  uni- 
formly beyond  its  limits.  To  the  oscillations  of  the  whole  mass  in  its 
southerly  movement,  according  to  the  mequalities  of  the  surfaces, 
we  must  ascribe  the  crossing  of  the  straight  lines  at  acute  angles,  as  we 
observe  also  at  the  present  day  under  the  glaciers,  as  they  swell  and 
subside,  and  hence  meet  with  higher  and  lower  obstacles  in  their 
irregular  course  between  the  Alpine  valleys. 

In  deep,  narrow  chasms,  however,  we  find  now  and  then  greater 
deviations  from  the  normal  direction  of  the  strisB,  where  considerable 
masses  of  ice  could  accumulate,  and  move  between  steep  walls  under  a 
lateral  pressure  of  the  masses  moving  onwards  from  the  north.  Such  a 
chasm  is  seen  between  Spar  Island  and  the  main  land  opposite  Prince's 
Location,  south  of  Fort  William,  where  the  furrows  and  scratches  run 
nearly  east  and  west.  But  here  also,  there  is  no  tumultuous  disturb- 
ance  in  the  continuation  of  the  phenomena,  such  as  would  occur  if  ice- 
bergs were  floated  and  stranded  against  the  southern  barrier.  The 
same  continuity  of  even,  polished  surfaces,  with  their  scratches  and 
furrows,  prevails  here  as  elsewhere.  The  angles  which  these  scratches 
form  with  each  other  are  very  acute,  generally  not  exceeding  10^  ; 
but  at  times  they  diverge  more,  forming  angles  of  15^,  20^  and  25°. 
In  a  few  instances,  I  have  even  found  localities  where  they  crossed 
each  other  at  angles  of  no  lees  than  80^  ;  but  these  are  rare  excep- 
tions. It  may  sometimes  be  noticed  that  the  lines  running  in  one 
•direction  form  a  system  by  themselves,  varying  very  little,  from  striot 


paralleliam  with  eaofa  otiiier,  imt  oroeang  uiother  qrBiem,  more  or  lem 
strongly  ma^ed,  of  other  lioea  equally  parallel  with  each  other.  At 
other  times,  a  eystem  of  lues,  stron^y  marked  and  direr^ug  tazj 
slightly,  seem  to  pass  over  another  system,  ia  which  the  lines  form 
rarioiu  angles  with  each  other.  Again,  there  are  places, — and  this 
it  the  most  oommon  case, — where  the  lines  ^verge  sUghtJy,  fbUowiug, 
however,  generally  one  mun  ^reolaon,  wluoh  is  erossed  by  fewu- 
linea,  fonoing  more  open  angles.  These  di&rences,  no  donbt,  indi- 
cate TarioQS  oscillations  in  the  movement  of  the  mass  which  produced 
&9  lines,  uid  show  {ffobably  its  saocessire  action,  with  more  or  less 
iiten»ty,  apos  the  same  point  at  saooeBsire  periods,  in  acoordaoee 
irith  the  direction  of  the  monng  force  at  each  interval.  The  same 
Tariadona  within  prefflsely  the  same  linuts  may  be  ootioed  in  oar  day 
00  the  margin  of  the  glaoiers  prodooed  by  the  increase  or  diminntiaD 
of  the  bnlk  of  ^eir  mass,  and  the  changes  in  ih.e  rate  (^  their  move- 
ment 

The  loose  materials  which  produced,  in  th^  onward  movement 
noder  the  pressnre  f  loe,  such  polishing  aod  grooving,  connsted  ot 
varioua  aind  booldets,  pebbles  and  gravels,  down  to  the  most  ounate 
sand  and  loamy  powder.  Aeeomalationfl  of  snch  materials  are  found 
everywhere  upon  these  smooth  snrfiwes,  and  in  their  arrangement 
Aey  present  everywhere  the  most  string  contrast  when  compared 
irilh  depoats  accamnlated  nnder  &o  ageney  of  water.  Indeed,  we 
nowhere  find  this  glacial  drift  regularly  stratified,  bebig  everywhere 
irregular  aooomtilaticns  of  loose  materials,  scattered  at  tandem  with- 
out selection,  the  coarsest  and  most  minnte  particles  being  piled 
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nibbed  against  nnderljing  rocks.  But  the  setting  here  being  simplj 
ice,  these  loose  materials,  £ftst  at  one  time  and  movable  another,  and 
fixed  and  loosened  again,  have  rubbed  against  the  rock  below  in  all 
possible  positions ;  and  hence  not  only  their  rounded  form,  but  also 
their  rectilinear  grooving.  How  such  grooves  could  be  produced 
under  the  action  of  currents,  I  leave  to  the  advocates  of  such  a 
theory  to  show,  as  soon  as  they  shall  be  prepared  for  it 

I  diould  not  omit  here  to  mention  a  foot  which,  in  my  opinion,  has 
a  great  theoretical  importance,  namely,  that  in  the  northern  erratics, 
even  the  largest  boulders,  as  far  as  I  know,  are  rounded,  and 
scratched  and  polished,  at  least,  all  those  which  are  found  beyond 
the  immediate  vicinity  of  the  higher  mountain  ranges  ;  showing  that 
the  accumulations  of  ice  which  moved  the  northern  erratics  covered 
the  whole  country ;  and  tiiis  view  is  sustained  by  another  set  of  facts 
equally  important,  namely,  that  the  highest  ridges,  the  highest 
rugged  mountms,  at  least,  in  tlus  continent  and  north  of  the  Alps  in 
Europe,  are  as  completely  polished  and  smoothed  as  the  lower  lands, 
and  only  a  very  few  peaks  seem  to  have  risen  above  the  sheet  of  ice ; 
whilst,  in  the  Alps,  the  summits  of  the  mountains  stand  generally 
above  these  accumulations  of  ice,  and  have  supplied  the  surface  of 
the  glaciers  with  large  numbers  of  angular  boulders,  which  have  been 
carried  upon  the  back  of  glaciers  to  the  lower  valleys  and  adjacent 
plains  without  losing  their  angular  forms. 

With  respect  to  the  irregular  accumulation  of  drift-materials  in  the 
north,  I  may  add  that  there  is  not  only  no  indication  of  stratification 
among  them,  such  unquestionably  as  water  would  have  left,  but 
that  the  very  nature  of  these  materials  shows  plainly  that  they  are  of 
terrestrial  origin ;  for  the  mud  which  sticks  between  them  adheres  to 
all  the  little  roughnesses  of  the  pebbles,  fills  them  out,  and  has  the 
peculiar  adhesive  character  of  the  mud  ground  under  the  glaciers, 
and  differing  entirely  in  that  respect  from  the  gravels  and  pebbles 
and  sands  washed  by  water  currents,  which  leave  each  pebble 
clean,  and  never  form  adhering  masses,  unless  penetrated  by  an 
infiltration  of  limestone. 

Another  important  fact  respecting  tfais  glacial  drift  condsts  in 
the  universal  absence  of  marine  as  well  as  freshwater  fossils  in  its 
interiori  a  &ct  which  strengthens  the  view  that  they  have  been 
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accnnralated  by  the  agency  of  strictly  torreetrial  glaeien ;  saoh  is, 
at  least,  the  case  everywhere  far  from  the  sea-ehore.  But  we  may 
conclade  that  these  ancient  glaciers  reached,  upon  varioiu  points,  Uie 
seashore  at  the  time  of  their  greatest  extension,  joat  as  they  do  at 
present  in  Spitsbergen  and  other  arctic  shores ;  and  that  therefore, 
in  such  proximity,  phenomena  of  contact  should  be  obeeired,  indt 
eating  the  onward  movement  of  glacial  material  into  the  ocean,  sncfa 
as  the  accumulation  within  these  materials  of  marine  fbsnl  remains, 
and  also  the  influence  of  the  tidal  movements  apon  them.  And  now 
such  is  really  the  case.  Nearer  the  Besrflhores  we  observe  distinctly, 
in  some  accnmolations  of  the  drift,  fiunt  indications  of  the  action  of 
the  tide  reaching  the  lower  snr&ce  of  glaciers,  and  the  remodeling, 
to  some  extent,  of  the  materiaia  which  there  poured  into  the  sea.  A 
beautiful  example  of  the  kind  may  be  observed  near  Cambridge, 
along  Charles  River,  not  &r  from  Mount  Auburn,  where  the  unatrati- 
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ice  around  the  nortii  pole,  having,  no  doubt,  extended  their  influence 
over  the  temperate  zone,  and  probably  produced,  in  high  mountsun 
chains^  as  the  Alps,  the  Pyrenees,  the  Black  Forest,  and  the  Vosges, 
such  accumulations  of  snow  and  ice,  as  may  have  produced  the  erratic 
phenomena  of  those  districts.  But  extensive  changes  must  have 
taken  place  in  the  appearance  of  the  continents  over  which  we  trace 
erratic  phenomena,  since  we  observe  in  the  Old  World,  as  well  as  in 
North  America,  extensive  stratified  depoats  containing  fossils  which 
rest  upon  the  erratics ;  and  as  we  have  all  possible  good  reasons  and 
satisfactory  evidence  for  admitting  that  the  erratics  were  transported 
by  the  agency  of  terrestrial  glaciers,  and  that  therefore  the  tracts  of 
land  over  which  they  occur,  stood  at  that  time  (|bove  the  level  of  the 
sea,  we  are  led  to  the  conclusion  that  these  continents  have  subsided 
since  that  period  below  the  level  of  the  sea,  and  that  over  their 
inundated  portions  animal  life  has  spread,  remains  of  organized  beings 
have  been  accumulated,  which  are  now  found  in  a  fossil  state  in  the 
deposits  formed  under  those  sheets  of  water. 

Such  deposits  occur  at  various  levels  in  different  parts  of  North 
America.  They  have  been  noticed  about  Montreal,  on  the  shores  of 
Lake  Ghamplam,  in  Maine  and  also  in  Sweden  and  Russia ;  and, 
what  is  most  important,  they  are  not  everywhere  at  the  same  absolute 
level  above  the  surface  of  the  ocean,  showing  that  both  the  subsidence, 
and  the  subsequent  upheaval  which  has  agiun  brought  them  above 
the  level  of  the  sea,  have  been  unequal ;  and  that  we  should  there- 
fore be  very  cautious  in  our  inferences  respecting  both  the  continental 
circumstances  under  which  the  ancient  glaciers  were  formed,  and  also 
tbe  extent  of  the  sea  afterward,  as  compared  with  its  present  limits. 

The  contrast  between  the  unstratified  drift  and  the  subsequently 
stratified  deposits  is  so  great,  that  they  rest  everywhere  unconform- 
ably  upon  each  other,  showing  distinctiy  the  difference  of  the  agency 
under  which  they  were  accumulated.  This  unconformable  superpo^- 
tion  of  marine  drift  upon  glacial  drift  is  also  beautifully  shown  at  the 
above  mentioned  locality  near  Cambridge.  (See  Diagram.)  In  this 
case  the  action  of  tides  in  the  accumulation  of  the  stratified  materials 
is  plidnly  seen. 

The  various  heights  at  which  these  stratified  deposits  occur,  above 
the  level  of  the  sea,  show  plainly,  that  since  their  accumulation,  the 
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main  land  baa  boea  lifted  above  Uie  oeoao  at  difi^nt  rates  in  £fie^ 
ent  parts  of  the  countty ;  and  it  would  be  a  most  important  inveati- 
gation  to  have  their  absolate  lerel,  in  order  more  fully  to  aacertun 
Uie  last  changes  which  our  continents  have  undergone. 

From  the  above  mentioned  facts,  it  must  be  at  once  obvious  that 
the  varions  kinds  of  loose  materials,  all  over  tiie  norUiern  hemisphere, 
have  been  accumulated,  not  only  nnder  different  circumstances,  but 
during  long-continued  subsequent  distinct  periods,  and  that  great 
changes  have  taken  place  since  their  depoation,  before  the  present 
state  of  things  was  fully  established. 

To  the  first  period, — the  ice  period,  as  I  have  called  it, — belong 
all  the  phenomena  connected  with  the  transportation  of  erratic  bould- 
ers, the  polishing,  scratching  and  furrowing  of  the  rocks  and  the 
accumulation  of  unstratified,  scratched,  and  loamy  drift  During  that 
period,  the  mun  land  seems  to  have  been,  to  some  extent  at  least, 
higher  above  the  level  of  the  sea  tbao  now ;  as  we  observe,  on  the 
shores  of  Great  Britun,  Nwway  and  Sweden,  as  well  as  on  the  east 
em  shores  of  North  America,  the  polished  surfaces  dipping  under 
the  level  of  the  ocean,  which  encroaches  everywhere  npoD  the  erratics 
proper,  e&ces  the  polished  surfaces  and  remodels  the  glatual  drifl. 
During  these  periods,  large  terrestrial  ammals  lived  upon  both  conti- 
nents, the  fossil  remuns  of  which  are  found  in  tiie  drift  of  Siberift, 
as  well  as  of  this  continent.  A  foenl  elephant  recentiy  discovered  i& 
Vermont  adds  to  the  resemblance,  already  pointed  out,  between  the 
northern  drift  of  Europe  and  that  of  Korth  America ;  for  fossils  of 
that  genus  are  now  known  to  occur  upcm  the  northernmost  point  of 
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present,  fhe  Bmit  between  that  epoch  and  the  present  state  of  things. 
Their  continuity  seems  ahnost  demonstrated  by  the  identity  of  fossil 
shells  found  in  these  stratified  deposits,  with  those  now  living  along 
the  present  shores  of  the  same  continent,  and  by  the  fact  that  changes 
in  the  relative  level  between  sea  and  main  land  are  still  going  on  in 
our  day. 

Indications  of  such  relative  changes  between  the  level  of  the 
waters  and  the  land  are  also  observed  about  Lake  Superior.  And 
here  they  assume  a  very  peculiar  character,  as  the  level  of  the  lake 
itself,  in  its  relation  to  its  shores,  is  extensively  changed. 

All  around  Lake  Superior  we  observe  terraces  at  different  levels ; 
and  these  terraces  vary  in  height,  from  a  few«feet  above  the  present 
level  of  the  lake,  to  several  hundred  feet  above  its  surface,  presenting 
everywhere  undoubted  evidence,  that  they  were  formed  by  the 
waters  of  the  lake  itself. 

As  everywhere  the  lake  shores  are  strewed  with  sand  and  pebbles 
stranded  within  certain  limits  by  the  waves,  the  lowest  accumulations 
of  loose  materials  remain  within  the  action  of  heavy  storms,  and 
within  such  linut  they  are  entirely  deprived  of  vegetation. 

Next,  another  set  of  beaches  is  observed,  consisting  generally  of 
coarser  materials,  forming  shelves  above  the  reach  of  even  the  severest 
Storms,  as  shown  by  the  scanty  cryptogamous  vegetation,  and  a  few 
small  herbaceous  plants  which  have  grown  upon  them. 

Next,  other  beaches,  retreating  more  and  more  from  the  shores, 
are  observed,  upon  which  an  older  vegetation  is  traced,  consisting  of 
shrubs,  small  trees,  and  a  larger  number  of  different  plants,  among 
which  extensive  carpets  of  wonderful  lichens  sometimes  spread  over 
large  surfaces  of  greater  extent.  And  the  gentie  slope  of  some  of 
the  terraces  shows  that  the  lake  must  have  stood  at  this  level  for  a 
longer  time,  as  higher  banks  rise  precipitously  above  them,  consisting 
also  of  loose  materials,  which  must  have  been  worn  out  and  washed 
away,  for  a  considerable  time,  by  the  action  of  the  waves  firom  the 
lake.  In  such  a  manner,  terrace  above  terrace  may  be  observed, 
in  retreating  sheltered  bays  or  along  protected  shores,  over  exten- 
mve  tracts ;  sometimes  two  or  three  in  dose  proximity,  perhaps 
within  twenty  to  GUtj  feet  of  each  other ;  and  ag^,  extensive  flat 
shores,  spreading  above  to  another  abrupt  baxik|  makmg  the  foroMr 


414 


LAxi  flDnanm. 


Bhore,  above  which  other  and  other  temces  are  seen ;  nz,  ten,  evm 
fifteen  Buch  terraces  may  be  distinguished  on  one  spot,  formbg,  as  it 
were,  the  steps  of  a  gigando  amphitheatre.  The  most  remarkiU>le  of 
all  the  amphitheatres  has  been  sketched  by  Mr.  Cabot,  and  forms  the 
firontispiece  to  this  volume.  Its  height  has  been  determined  by  tb. 
Logan,  in  his  Qeographical  Report  of  Canada,  page  10,  where  it  it 
minutely  described.  I  therefore  refer  to  this  account  for  further  de- 
tuls.  I  would  only  mentd<m  here,  that  the  first  shelf,  within  the  reach 
of  the  lake,  counts  of  minute  sand,  and  forms  a  narrow  atrip  of  sterile 
ground  along  the  wateredge ;  next,  we  have  a  slope  of  about  10°,  fid- 
lowed  by  a  fiat  terrace,  extending  for  nearly  Q&j  paces  to  a  seconl 
very  steep  slope,  about  26°  and  80°  incltnatioD ;  then,  a  Bl<^ung  ter- 
race with  an  iucliuala<m  of  near  16°,  stretching  for  eighty  to  a  houdred 
paces,  above  which  rises  another  steep  slope  of  20°,  beyond  which 
an  extensive  flat,  slightly  sloping,  extends  for  several  hundred  paceSf 
crowned  by  some  irregular  ridges  at  its  summit,  and  along  the  rocky 
ledges  which  form  the  bay  at  the  bottom  of  which  this  high  gravel 
bank  rises. 

In  connection  with  these  lake  terraces,  we  must  conader  also  the 
river  terraces  which  present  sinular  phenomena  along  their  banks  all 
around  the  lake,  with  the  difierence  that  they  slope  gradually  along 
the  water  courses,  otherwise  resembling  in  their  compouldon  the  lake 
terraces,  which  are  altogether  composed  of  remodeled  glacial  drift, 
which,  from  the  influence  of  the  water  and  their  having  been  rolled 
on  the  shores,  have  lost,  more  or  less,  their  scratches  and  polished  ap- 
pearance, and  have  assumed  the  dead  smoothness  of  water  pebbles. 
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The  lower  coarse  of  Michipootin  River  is  for  several  miles  dammed 
up  in  that  way  by  concentrio  walls,  across  which  the  river  has  cut 
its  bed,  and  winding  between  them,  has  repeatedly  changed  its  direc- 
tion, breaking  through  the  successive  walls  in  different  places.  The 
largest  and  lowest  of  these  walls,  a  kind  of  river  terrace  near  the 
margin  of  the  lake,  shuts  at  present  the  fsMStory  fix>m  the  immediate 
lake  shore  and  the  river,  which  has  cut  its  way  between  the  rocks  to 
the  right  and  the  walls,  has  left  a  bold  bank  in  this  dam  on  its  left 
shore. 

An  important  question  now  arises,  after  considering  these  facts, 
how  these  successive  changes  in  the  relative  level  of  the  lake  and  its 
shores  have  been  introduced.  Has  the  water  been  gradually  sub- 
siding, or  has  the  shore  been  repeatedly  lifted  up  ?  Merely  from 
the  general  inferences  of  the  more  extensive  phenomena  described 
above,  respecting  the  relative  changes  between  land  and  sea,  I 
should  be  inclined  to  admit  that  the  land  has  risen,  rather  than  to 
suppose  that  the  waters  have  gradually  flowed  out.  But  there  are 
about  the  lake  itself  sufficient  proofs,  which  leave  in  my  mind  not 
the  slightest  doubt  that  it  is  the  land  which  has  changed  its  level, 
and  not  the  lake  which  has  subsided. 

In  the  first  place,  to  suppose  that  the  lake  had  once  stood  as  high 
as  the  highest  terraces,  it  would  be  necessary  to  admit  that  its  banks 
were,  all  round  its  shores,  sufficiently  high  to  keep  the  water  at  that 
highest  level,  or,  at  least,  that  there  were,  at  the  lower  outlets,  bars 
to  that  height,  which  have  been  gradually  removed  since.  But 
neither  is  the  main  land  sufficiently  high,  at  the  western  extremity 
and  along  the  southern  shores,  to  admit  of  such  a  supposition,  nor  is 
there  about  the  outlet  of  the  lake,  between  Gros  Cap  and  Cap  Iro- 
quois, an  indication  of  a  barrier  which  has  been  gradually  removed. 
There,  as  everywhere  along  the  lake  shores,  the  loose  movable  mate- 
rials consist  of  the  same  drift,  the  accumulation  of  which,  at  various 
levels,  we  are  aiming  to  account  for.  If,  therefore,  we  consider  this 
same  drift  as  the  barrier  under  whose  protection  the  lake  modeled 
other  parts  of  its  mass,  we  should  be  compelled  to  admit  another 
cause  to  remove  the  barrier,  a  suppodtion  for  which  there  is  not  the 
slightest  indication  in  the  geolo^cal  structure  of  the  country.  But 
if,  on  the  contrary,  we  suppose  the  lake  to  have  removed  the  barrieri 
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&ere  is  no  eanae  left  for  its  aooamnlfttioD,  and  Hie  ohangM  in  4^e 
eomparaljvfi  level  of  the  main  land  and  the  terraces  remwB  equally 
onaccounted  for. 

Indeed,  the  terraces  are  so  oneqnal  in  their  absolute  level  vhen 
compared  to  each  other,  that  a  gradual  sabadenoe  of  the  lake  remov- 
ing  a  barrier  of  loose  materials  at  its  outlet  could  oerer  explun  thnr 
irregularity.  But  if  we  snppose  tiiat  the  innumerable  d^ea  irhich 
orosa,  in  ^1  directions,  the  rocks  which  form  the  shores  of  tlie  lake, 
have  at  various  intervalB  Ufted  up  these  shores,  we  have  at  Ibe  same 
time  a  cause  for  the  change  of  the  relative  level  between  the  terraces 
and  the  lake,  and  also  for  tbe  change  of  its  absolate  level,  as  it 
removed  lurger  and  larger  portions  of  materials  aocnonilated  at  its 
eastern  extremity. 

That  tiiese  dykes  have  produced  such  changes  will  not  be  doubted 
by  any  one  who  may  study  the  phenomena  described  in  tiie  follow- 
ing chapter  respecting  the  ori^  of  tiie  present  ontUnes  of  the  lakes, 
as  produced  by  tiie  intersection  of  all  the  dykes  traversing  tlie 
metamorphic  and  plutonic  rocks  of  the  northern  shores. 

We  should  therefore  oonclode  that,  as  there  has  been  a  general 
gradnal  change  between  the  relative  level  of  tiie  main  land  and  sea, 
so  there  has  also  been  a  gradual  local  change  in  the  relative  level  of 
the  lake  and  its  shores ;  and  hence  the  local  [^enomena  would  only 
corroborate  the  induction  derived  from  more  general  ge<^gical  facta. 
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THB  OUTLINES  OF  LAKE  SUPERIOR. 


SnroB  it  has  been  ascertained  that  the  present  form  of  the  surface 
of  cor  globe,  and  the  distribution  of  land  and  water  and  their  rela- 
tive level,  and  the  general  outline  of  their  contact,  is  the  result  of 
the  successive  geological  changes  which  our  globe  has  undergone, 
the  effi>rt8  of  geologists  have  more  or  less  had  in  view  to  ascertain 
tiie  order  of  succession  of  these  phenomena,  and  their  mutual  depen- 
dence. One  result  is  already  established  beyond  question,  namely, 
that  the  changes  which  have  brought  about  the  present  physical 
state  of  our  globe  have  been  successive  and  gradual,  and  have 
followed  each  other  at  more  or  less  remote  epochs.  So  that  its  pres- 
ent configuration,  far  from  being  the  result  of  one  creative  act,  must 
be  considered  as  the  combination  of  a  series  of  successive  changes ; 
fa  from  being  moulded  like  a  bell  at  one  famace,  it  has  been  built 
up  by  successive  superstructures.  This  is  not  merely  a  view  adopted 
in  accordance  with  our  theories  and  preferences,' but  it  is  actually 
shown  by  geological  evidence,  that  the  solid  parts  which  constitute 
the  crust  of  our  globe  have  been  consolidated  at  different  epochs, 
and  have  been  lifted  to  the  surface  above  the  level  of  the  sea  at  long 
distant  intervals  ;  so  that  continents  are  known  to  have  been  built 
up  by  the  successive  rise  of  groups  of  islands,  combining,  by  their 
gradual  elevation  above  the  level  of  the  sea,  into  larger  tracts  of 
main  land,  until  they  have  assumed  their  present  definite  outline  and 
general  relations. 

The  modes  in  which  these  changes  have  taken  place  have  been 
quite  diversified.  We  have  indications  of  large  tracts  of  land  er- 
tending  in  horizontal  continuity  over  great  extents  at  oonsiderabto 
heights  above  the  level  of  the  sea. 
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We  have  in  other  inatuiaea,  ridges  of  moontain  ohains  latenecting 
the  {diuoB  and  fbnmag  prominent  walla  in  rarions  direotiona  acros 
the  more  level  ooontry.  We  have  agun  isolated  pealcs  rising  lika 
pyramids  above  the  sorroonding  country, — shallov  waters  oorering 
large  flats, — deep  ezoavationa  extending  over  con^derable  parts  oi 
the  ocean,— or  narrow  chasms,  prempitoufl  holes  increasing  the  dive^ 
nty  of  the  bottom  of  the  aeS,  as  mountain  chains,  voloaoic  conea* 
higih  plateans,  deep  valleys,  rolling  hills,  and  flat  pluns  modify  the 
aspect  of  the  mun  land.  And  all  these  differenoes,  aU  these  pecu- 
liar features  have  been  intoidaoed  gradually  and  sncoesuvely  by  the 
combined  action  of  the  elevation  of  Uie  land,  and  reoes^on  of  Um 
sea ;  by  the  n]Jifling  of  the  solid  orust  by  volcanio  and  plutonie 
acti(xi,  and  by  the  abrading  influence  of  water  onrrents,  and  tlifl 
regular  undulations  of  the  ocean  tides. 

Taking  the  whole  globe  in  its  general  appearance,  we  can  thna 
trace  to  the  agency  of  a  few  influences,  repeated  at  long  intervals  in 
different  ways,  all  the  phenomena  we  observe  upon  its  surbce.  And 
the  order  of  succession  of  the  isolated  events  which  have  thus  mod^ 
fied  the  surface  of  our  globe  hss  been  ascertained  with  such  unex- 
pected precifflon,  that  at  present,  the  relative  age  of  the  different 
geological  events  is  established  with  aa  much  certainty  as  the  great 
periods  in  the  history  of  mankind. 

There  is,  however,  one  direction  in  which  these  investigations 
need  to  be  followed  out  still  farUier.  The  secondary  events  of 
minor  extent  and  less  prominent  importance  have  to  be  studied  with 
the  same  precisian,  and  perhaps  with  even  more  detail,  than  the 
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square  fonn  to  the  direotion  of  its  moantaiii  chains  precisely  as  Italy 
derives  its  form  firom  the  direction  of  its  mountains ;  after  having 
satisfied  ourselves  that  the  existence  of  an  almost  unbroken  ohsia  of 
the  highest  mountains,  over  the  centre  of  Europe  and  Asia,  consti- 
tutes the  main  difference  in  the  physical  features  of  the  Old  World, 
when  contrasted  with  those  of  America,  where  the  principal  moun- 
tains run  north  and  south  ;  after  having  thus  ascertained  the  inti- 
mate relation  there  is  in  general,  between  geological  phenomena  and 
the  geography  of  continents,  the  physical  features  of  the  different 
parts  of  the  world,  it  is  a  subject  worthy  of  our  attention  to  investi- 
gate how  far  the  particular  features  we  may  distinguish  in  a  gjven 
droumscribed  locality  may  be  ascribed  to  similar  agencies,  and  to 
subordinate  influences  depending  upon  the  same  general  principles, 
which  have  been  active  in  the  production  of  the  general  frame. 

Are  the  Swiss  lakes,  for  instance,  witii  their  peculiar  form,  as 
naturally  the  consequence  of  geological  phenomena  as  the  general 
features  of  the  country?  Are  the  numerous  fiords  of  Norway 
and  Maine  owing  to  the  same  cause?  Is  there  any  connection 
which  can  be  appreciated  with  any  degree  of  precision  between  the 
general  course  of  rivers  on  one  continent,  or  in  various  parts  of  tiie 
same  continent  ?  And  can  a  single  lake,  for  instance  Lake  Superior, 
be  analyzed,  so  as  to  refer  the  bearings  of  its  outlines  to  precise 
geological  phenomena  ? 

The  knowledge  I  had  before  visiting  Lake  Superior,  of  the  (Urect 
connection  of  many  of  these  apparently  subordinate  features  in  the 
physical  aspect  of  a  country,  witii  the  main  geological  phenomena 
upon  which  it  rests,  led  me,  during  my  excursions  on  this  continent, 
to  keep  this  subject  constantly  in  view.  I  had  seen  how  the  Lakes  of 
Neuchatel  and  Bienne  were  excavated  at  the  junction  of  the  Jura, 
and  the  tertiary  deposit  at  its  base ;  I  had  noticed  that  the  Alpine 
lakes  followed  fissures  at  right  angles  with  the  axis  of  elevation  of 
the  Alps.  I  was  aware  that  some  of  these  lakes  consist  of  two 
distinct  parts,  probably  formed  at  different  periods,  but  now  united  by 
the  sheet  of  water  filling  them. 

With  such  intimations,  the  great  Canadian  lakes,  which  form  so 
naturally  a  boundary  between  the  Northern  United  States  and  the 
British  possessions  upon  this  continent,  oonld  not  but  strongly  call 
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(at  an  iiiTMtigation  of  Anr  natural  featores ;  some  nmning  east  and 
weat,  othen  strai^t  north  and  eonth,  and  othen  forming  a  regular 
ereecent,  vith  its  conTenty  tamed  northirardii.  Their  atwdnte  po- 
dtion  is  at  once  characteristio.  They  are  excavated  chiefly  between 
the  plntonifi  maasas  rising  north,  and  the  stratified  depoatt  sootti  of 
the  primitive  range. 

Lake  Saperior,  eepecially,  fills  a  ehasm  between  the  northerB 
granitic  and  metamorphio  range,  and  the  oldest  beds  deposited 
along  their  soathem  slopes  in  the  primiljve  age  of  Uiis  continent. 
Lake  Ontario  and  Lake  Erie,  on  the  contrary,  run  between  the  soe- 
oessive  layers  of  (USerent  sets  <tf  beds  of  the  same  great  geographiod 
period ;  while  Lakes  Huron  and  Michigan  fill  up  the  oraoka  which 
lun  at  right  angles  mth  the  mun  northern  prinutive  range,  and 
which,  DO  doubt,  owe  their  ori^n  to  the  elerotion  of  the  chains  north 
ai  Lake  Hurra  and  Lake  Superior ;  repeating,  on  a  large  scale, 
what  has  been  said  abore  of  the  dependence  of  the  Sirias  l^ea 
upon  their  geological  poBiti(Hia  and  relatioa  to  the  moontun  chains 
which  encircle  them. 

Beudes  tins  general  relation  of  the  lakes  in  connecti(m  with  thor 
dtores,  I  have  been  able  to  trace  a  more  intimate  connection  of  tba 
outlines  of  their  shorea  and  their  geologioal  structure,  espetnally  in 
Lake  Superior. 

As  a  whole,  that  lake  resembles  a  large  orescent,  with  its  ooDTexi^ 
tamed  northwards ;  bat  it  were  a  great  mistake  to  ima^e  that  tUs 
form  is  aotaally  the  form  <^  the  shorea,  or  that  it  is  repeated  upon 
•very  ptunt     On  the  contrary,  the  general  outline  of  that  lake  u 
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fliiores  of  Lake  Superior  in  almost  all  directions,  when  I  was  one  day 
most  forcibly  struck  with  the  fiokct,  that  these  dykes  agree,  in  their 
bearings,  with  the  bearings  of  the  shores ;  and  that  even  the  greatest 
complications  in  the  outlines  of  the  shores  could  be  accounted  for,  by 
the  combinations  of  dykes  intersecting  each  other  in  different  direc- 
tions. And  indeed,  now  that  I  have  the  key  for  such  an  analysis, 
I  find  no  difficulty  in  referring,  even  short  lines  of  the  coast,  to 
the  diflbrent  systems  of  dykes  which  I  know  to  exist  there,  and 
wherever  my  memoranda  are  sufficiently  full,  I  find  indications  of 
dykes  running  in  the  direction  of  the  coast  As  soon  as  my  attention 
had  been  called  to  these  phenomena,  I  lost  no  opportunity  of  invest- 
igating the  nature  of  the  rock  of  these  di&rent  systems  of  dykes, 
and  I  ascertained,  to  my  great  astonishment,  that  there  are  consid- 
erable differences  in  their  mineralogical  characters  ;  some  being  am- 
phibolic trap ;  others  being  injected  with  epidote ;  others  having 
more  the  appearance  of  pitchstone  ;  and,  what  is  particularly  inter- 
eating,  the  dykes  which  run  in  the  same  direction  preserve  the  same 
mineralo^cal  character,  as  well  as  the  same  bearing. 

The  systems  of  dykes  which  run  directiy  north  and  south,  and 
which  form  the  inlets  between  Neepigon  Bay  and  the  main  lake,  and 
intersect  the  large  island  of  St.  Ignace,  and  separate  St.  Ignace 
stielf  from  the  main  land,  all  run  nortii  and  south,  and  consist  of 
very  hard,  tough,  unalterable  hornblende  trap,  of  a  crystalline 
aspect,  and  a  grayish  color ;  while  the  dykes,  which  run  east  and 
west,  and  mark  out  the  northern  and  southern  shores  of  those  same 
idands,  consist  mostly  of  a  greenish  trap  extensively  injected  with 
epidote,  and  breaking  with  the  greatest  ease  into  ajigular,  irregular 
fragments.  The  northern  shore  east  of  the  Pic  has  the  same  general 
bearing,  due  east  and  west ;  and  here,  also,  we  find  the  dykes  more 
or  less  epidotic,  and  the  metamorphic  rocks  talcose. 

Again,  the  long  shore  running  due  east  and  west  from  Michipioo- 
tin  westwards,  is,  also,  along  its  whole  extent,  intersected  by  epidotic 
dykes  running  east  and  west. 

The  dykes  of  the  north-eastern  coast  of  the  lake  between  the  Pic 
and  Michipicotin  Island,  which  run  north  north-east  to  south  south- 
west, consist  of  a  pitchstone  trap,  like  black  glass,  wluch,  notwitlh 
standing  its  external  hardness,  readily  deocHnposes,  and  forms  almoefc 
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everywhere  along  these  shores,  coves,  deep  eoves,  narrow,  sb^ght 
inlets,  Bmall  caves,  and  gives  to  the  whole  extent  of  that  shwe  thst 
pecaliar  aspect  which  disUnguishea  it  bo  mnoh  from  Hie  other  parta 
of  the  lake. 

The  more  predpitoua  shores — dmost  vertical  wdla,  aod  those  pe- 
euliar  modes  of  decompomtion  of  Uie  rooks  wluch  have  left  stnoge 
appearances  in  the  masses,  some  of  which  have  even  been  noticed 
by  the  Indian  vo;fagenrs,  as  Otter  Head,  for  instance — the  nnmbw- 
less  exceeding!;  small  isltuids  of  these  shores,  and  the  striking  bald- 
ness of  the  overhanging  rocks,  are  all  of  them  most  remarkable 
featores.  Though  these  examples  are  very  striking,  and  may  at 
once  satisfy  the  mind  that  ibe  most  nunute  detuls  in  the  peculiar 
features  of  the  lake  may  be  ascribed  to  geolo^cal  agency,  we  never- 
theless find  still'more  striking  evidence  of  this  connecdon  between 
the  geological  structure  of  the  coantry  and  its  form,  along  the  north- 
western shore,  west  of  St.  Ignace,  aod  between  Isle  Royale  and 
Fort  William.  Three  other  systems  of  dykes  here  intersect  the 
rocks,  imd  ^ve  to  the  whole  shore  an  entirely  diferent  aspect.  At 
first  sight,  the  bearings  of  the  north-westerly  shore  appear  already 
diBerent  from  Uiose  of  the  northern  shore  proper,  and  the  eastern 
shore,  as  their  general  course  is  north-east  and  south-west  from  the 
eouthem  extremity  of  St.  I^iace  to  Pigeon  Bay,  to  which  Isle  Roy- 
ale  is  parallel.  But  upon  a  close  exAmbation  of  these  shores,  it 
becomes  obvious  that  this  general  feature  is  modified  in  various  ways 
by  the  lines  of  the  shore  intersecting  each  other  at  acute  angles,  in 
three  directions,  wad  each  of  these  different  directions  correspond 


OUTLDnKI  OV  LAKB  OTPBRIOE.  428 

known  under  the  name  of  Yiotoria  and  Spar  Islands,  and  the  other 
islands  continuous  with  Sturgeon  Island,  in  the  prolongation  of  which 
we  meet  the  most  prominent  dykes  of  Pic  Island  itself.  The  whole 
of  Isle  Boyale  lies  in  that  direction,  and  the  numerous  promontories 
of  its  eastern  extremity  are  particularly  remarkable  for  their  agree- 
ment, both  in  direction  and  geological  structure,  with  the  Victoria 
group  of  islands.  The  system  is  particularly  rich  in  copper  ores^  and 
presents  the  most  beautiful  development  of  spatluc  veins.  As  I  have 
not  myself  examined  Point  Kcewenaw,  I  cannot  say  how  far  the 
prominent  ridges  there  agree  with  those  of  Isle  Boyale  and  the  Vio* 
toria  Islands ;  but  the  agreement  in  the  direction  of  the  promon- 
tory itself  is  most  striking  ;  and  the  fact  that  this  is  the  main  centre 
of  copper  injections  suggests  the  probability  that  Point  Keewenaw 
also  belongs,  in  its  principal  features,  to  this  system ;  and  I  should 
not  be  in  the  least  surprised  if  La  Pointe  and  Whitefish  Point  de- 
rive their  msin.  features  from  dykes  of  the  same  system,  though 
their  solid  foundation  is  concealed  by  accumulations  of  sand.  The 
third  system  in  this  north-eastern  shore  runs  east  north-east  near  east, 
and  is  particularly  marked  along  the  southern  shore  of  Thunder 
Cape  peninsula,  along  which  the  dykes  are  nearly  east  and  west,  as 
just  mentioned,  deviating  sufficiently  to  the  north,  however,  to  be 
dearly  distinct  from  the  dykes  which  form  the  shores  from  the  Pic  to 
St.  Ignace,  or  from  Michipicotin  to  Otter  Head.  And  the  nature  of 
the  rock  of  these  dykes  differs  widely  from  the  last,  there  being  no 
epidotic  injections  accompanying  them,  and  the  trap  being,  on  the 
contrary,  of  a  light  grayish  color,  resembling  more  the  system  which 
runs  due  north  and  south  than  any  other. 

So  we  have  here  six  distinct  systems  of  dykes,  which  contribute 
msunly  to  the  formation  of  the  northern  shore  of  Lake  Superior. 

1.  System  of  Michipicotin,  running  east  and  west.     (See  the 
annexed  chart  of  the  Outlines  of  Lake  Superior.) 

2.  System  of  the  Pic  running  north  80*^  west. 

8.  System  of  Neepigon,  running  due  north  and  south. 

4.  System  of  Black  Bay,  running  north  80°  east. 

6.  System  of  Thunder  Gape,  running  east  80°  north* 

6.  System  of  Isle  Boyale,  running  east  45°  north. 


The  large  gronp  of  isUnds  oa  the  aoatiieni  and  easten  nde  of 
Black  Bay,  and  Bonth-west  of  St.  Ignaoe,  oonaats  of  innomeimUe 
ialetg,  separated  from  each  o&er  by  the  close  interaectioa  of  the  three 
■ystejne  of  dykes,  which  appear  more  prominent  and  etron^y  maiiod 
in  their  features  farther  west,  in  Isle  Royale  and  Victoria  Islands, 
ud  about  Thunder  Bay. 

Bnt  besides  these  tax  clearly  defined  systems,  there  seem  to  be 
two  more,  or  at  least  one  other  distinct  system  nmniiig  due  nortb-west 
and  south-east,  cat^g  at  right  an^es  through  Spar  Island,  and  r»- 
appearing,  as  I  understand  from  verbal  commonications  of  Mr.  Foster, 
fdrther  south  upon  Point  Keowenaw.  This  system  is  perhaps  the 
cause  of  the  bearing  of  the  shores  between  Keewenaw  Bay  and  Dead 
Birer ;  also  of  the  outlet  of  Lake  Superior  between  Point  Iroqutna 
and  Gros  Cap  ^ong  the  river  St.  Mary,  unless  this  eastern  systen 
of  intersection  be  distinct  from  die  more  western  one. 

Bat  however  tiiis  may  be,  so  much  is  plfun ; — that  at  least  nz 
£stinct  systems  of  dykes,  with  peculiar  characteristic  trap,  fonmng 
parallel  ridges  in  the  same  system,  but  varying,  for  different  an^es, 
between  the  different  systems,  intersect  the  northern  shores  of  Lake 
Superior,  and  have  probably  cat  up  the  whole  tract  of  rook,  over  Qte 
space  which  b  now  611ed  by  the  lake,  in  such  a  way  as  to  destroy  its 
oontiniu^  ;  to  produce  depresfflons,  and  to  have  gradually  created  an 
excavation  which  now  forms  the  lake,  uid  thus  to  have  ^ven  to  it 
ita  present  outiine.  This  process  of  intersection,  these  successve 
injections  of  different  materials,  have  evidentiy  moiMed,  at  varioaa 
epochs,  the  relative  level  of  the  lake  and  land,  and  probably  abo 
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therefore  I  can  now  only  call  the  attention  of  geologiBts  to  these 
fiuHs,  in  the  hope  that  they  may,  at  some  fatnre  time^  be  more  fully 
investigated. 

The  whole  range  of  rocks  which  constitates  the  northern  shore  of 
Lake  Superior  is  so  extensively  metamorphic,  and  so  thoroughly  in- 
jected in  all  directions  by  veins  intersecting  each  other,  that  it  is  no 
easy  task  to  analyze  their  relations  ;  and  for  a  full  illustration  of  this 
snbject,  minute  maps  of  well-selected  localities  are  required,  such  as 
travelling  geologists  on  an  occasional  visit  can  scarcely  prepare.  But 
I  should  be  perfectly  satisfied  to  see  these  hints  more  completely 
wrought  by  others,  satisfied,  as  I  am,  to  have  shown,  at  least,  how  a 
minute  investigation  of  the  geological  phenomena  of  a  restricted 
locality  may  lead  to  a  better  understanding  of  the  origin  of  the  geo- 
graphical features  of  a  country. 

But  let  me  repeat  that  it  were  a  great  mistake  to  ascribe  the 
present  form  of  Lake  Superior  to  any  single  geological  event.  Its 
position  in  the  main  is  no  doubt  determined  by  a  dislocation  between 
the  primitive  range  nortii  and  the  sedimentary  deposit  south. 

But  tiie  working  out  of  the  details  of  its  present  form  is  owing  to 
a  series  of  injections  of  trap  dykes  of  different  characters,  traverring 
the  older  rocks,  in  various  directions,  which,  from  their  mineralogical 
differences,  have  no  doubt  been  produced  at  different  successive 
periods. 

The  diverfflty  of  rocks  which  occur  on  Lake  Superior  is  very  great, 
and  there  are  varieties  observed  there  which  seem  to  be  peculiar  to 
that  district,  presenting  innumerable  tramdtions  from  one  to  another, 
of  which  the  Alps  even  do  not  present  more  extensive  examples. 

Of  these  we  have  new  red  sandstone  passing  into  porphyries, 
into  quartzites,  granites,  and  gneiss,  the  metamorphism  being  more  or 
less  perfect,  so  that  the  stratification  is  sometimes  still  preserved,  or 
passes  gradually  into  absolutely  masave  rocks.  Again,  the  dykes 
intersect  other  rocks  almost  without  altering  them,  or  the  alterations 
in  the  immediate  contact  are  so  intense  as  to  leave  no  precise  lines 
of  demarcation  between  the  dyke  and  the  injected  rock.  But  here 
again,  tiie  phenomena  are  so  compUcated,  tiiat  unless  the  iUustration 
be  accompanied  by  a  very  detuled  map  it  were  useless  to  enter  into 
more  minute  descriptions. 
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The  oollMtiona  I  hare  made  of  tiiese  rooks  are  soffidentty  exten- 
rire  to  affi)rd  materials  for  saoh  an  illastration,  and  I  may,  perhaps, 
on  another  oocadon,  publish  a  more  detuled  accoant  of  the  geologiotJ 
features  of  the  northern  shores,  unless  the  expected  pnblication  of 
the  geotoj^cal  surrey  of  Canada  by  Mr.  Logui,  renders  ttus  essay 
snperfluouB. 

I  would  here  acknowledge  the  benefit  I  hare  derired  b  my  id- 
restigations  from  the  published  reports  of  tlua  surrey,  and  also  from 
the  rerbal  commnnicatJooB  of  Mr.  McLeod  of  Sault  St.  Marie.  The 
rooks  which  ocour  on  the  northern  shores  are  so  oharacteristio  that 
they  cannot  be  mistaken,  and  eren  should  die  materials  whioh  I 
hare  collected  not  be  pobUshed  more  in  full,  they  will  at  all  eventa 
afibrd  to  those  who  study  the  geolo^cal  distribution  of  erralio  bould- 
en,  valuable  means  of  comparison,  whioh  will  show  that  most  of  the 
erratics  which  occur  in  the  northern  parts  of  the  United  States  are 
derived  from  the  primitive  range  extending  nortii  of  the  lakes  reach- 
ing along  Canada  and  the  United  States  to  the  Atlantic  Ocean. 

Among  these  rooks  there  is  a  variety  of  deep  red  felspar  fat- 
{diyry  speckled  with  epidoto,  whioh,  from  its  brilliant  ocdor,  partic- 
ularly attracts  attention,  and  which  occun  all  ^ong  the  northern 
shore  from  the  Fie  to  Thunder  Bay.  This  variety  I  hare  not 
observed  farther  east,  and  it  may  perhaps  be  taken  as  a  guide  to 
ascertdn  the  range  of  erratics  derired  &om  the  northern  shore  of 
Lake  Superior. 


XII. 

GEOLOGICAL  RELATIONS  OF  THE  VARIOUS  COPPER 
DEPOSITS  OF  LAKE  SUPERIOR. 


The  general  distribution  of  the  different  copper  ores  in  the  region 
of  Lake  Superior,  presents  some  facts  which  seem  to  me  to  have  a 
direct  bearing  upon  the  theory  of  their  ori^.  It  is  a  very  remark- 
able circumstance  that  the  largest  masses  of  natiye  copper  should 
occur  upon  Point  Keewenaw,  and  that  the  non-metallic  ores  should 
be  difiused  at  various  distances  from  the  central  region  where  the 
largest  masses  of  native  metallic  copper  occur.  The  various  sul- 
phurets  and  carbonates  are  found  on  the  northern  shores  and  about 
Lake  Huron,  in  far  greater  proportion,  and  over  a  wider  extent,  than 
anywhere  nearer  the  metallic  centre.  The  black  oxide  itself  is 
found  beyond  the  limits  of  the  large  metallic  masses,  and  nearer  to 
them  than  the  other  ores.  I  cannot  help  thinking  that  this  particu- 
lar distribution  has  direct  reference  to  the  manner  in  which  these 
various  copper  ores  were  difiused  in  the  country  where  they  occur. 
They  seem  to  me  clearly  to  indicate  that  the  native  copper  is  all 
plutonic  ;  that  its  larger  masses  were  thrown  up  in  a  melted  state  ; 
and  that  from  the  main  fissure  through  which  they  have  found  their 
way,  they  spread  in  smaller  injections  at  considerable  distances ;  but 
upon  the  larger  masses  in  the  central  focus,  the  surroundmg  rocks 
could  have  little  influence.  New  chemical  combinations  could  hardly 
be  formed  between  so  compact  masses,  presenting,  in  comparison 
with  their  bulk,  a  small  surface  for  contact  with  other  mineral  sub- 
stances capable  of  being  chenucally  combined  with  the  copper.  But 
where,  at  a  distance,  the  mass  was  diffused  in  smaller  proportions  into 
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hmnmerablfl  minute  fiaanres,  and  thoe  preeented  s  oomparativel; 
large  Burfaoe  of  contact  wil^  the  sumnnding  rocks,  there  the  most 
diveraified  combinationB  could  be  fonned,  and  thus  &.e  various  ores 
appear  in  this  characteriatic  distribation.  The  relations  which  tliese 
ores  bear  to  Uie  rocks  in  which  the;  are  coatuned,  suetiun  fully  thia 
view,  and  erea  the  circumatance  tiiat  Ute  black  oxide  is  found  in  tho 
ricimty  of  the  mun  massea,  when  the  aolphureta  and  carbonates 
occur  at  greater  distances  from  them,  would  show  Ihat  this  ore  is  (he 
result  of  t^e  oxidation  of  some  portion  of  the  large  metallic  masses 
exposed  niore  directly  to  the  inflaence  of  oxygen  in  the  process  of 
cooling.  Indeed,  the  phenomena  respecting  the  distribution  of  the 
oopper  about  Lake  Superior,  in  all  tlieir  natural  relations,  anawer  so 
folly  to  this  view,  that  the  whole  process  might  ea^y  be  reproduced 
artificially  on  a  small  scale ;  and  it  appears  strange  to  me  that  so 
many  doubts  can  still  be  expressed  respecting  the  origin  of  the  cop- 
per about  Lake  SupericH",  and  that  this  great  feature  of  the  distribit 
tion  of  its  rarioua  ores  should  have  been  so  totally  overlooked. 
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PHYSICAL  AND  HISTORICAL  GEOGRAPHY, 

OS,  THB  tTUDT  OF 

THE  EARTH  AND  ITS  INHABITANTS. 

A  8K&IS8  OV  GRADUATED  OOUS8S8  FOR   THB   USB  OW  8CHOOLA. 

BY    ARNOLD    GUYOT, 
I«lt  Pvol  of  PhjiiMl  Qvofnphy  Aod  HistoKT,  N«ablMt8l,  SwiiMrlui^ 


O,  K.ff  L,  art  happy  to  announce  thai  the  above  looHb,  which  h€u  been  under' 
taken  in  compliance  with  the  eameitt  solicitations  of  nwnerotu  teachers  and  friends 
ofeducaliony  is  in  a  forward  state  of  preparation.  The  plan  of  the  author,  and 
ike  principal  characteristics  of  this  senes  may  be  gathered  from  the  following 
exposition  of  the  subject :  — 

A  knowledge  of  the  globe  we  inhabit,  whether  considered  in  itielf  alone,  or  in  iti 
velationti  to  man,  the  distribution  of  the  racei  of  men,  and  the  dril  diTiaions  of  its  sui^ 
face,  are  subjects  of  interest  too  varied,  too  direct,  and  too  Tital,  not  to  command  the 
attention,  and  excite  the  sympathy  of  the  mind,  at  erery  period  of  life. 

If  Geography  has  been  considered  as  a  dry  and  often  fruitless  study,  if  indeed,  to 
teach  it  with  success  has  been  considered  as  one  of  the  most  difficult  problems  in  edu- 
oation,  there  is  reason  to  believe  that  the  difficulty  lies  not  in  the  subject,  but  in  the 
method  of  teaehins  it. 

In  most  manuals  the  accumulation  of  facts,  and  especially  the  want  of  arrange- 
ment of  them,  reidly  corresponding  to  their  connection  in  nature,  renders  the  study 
difficult,  and  overburdens  the  memory  at  the  expense  of  a  true  and  thorough  under- 
standing  of  the  subject.  Hence  there  is  confusion  and  a  want  of  dear  and  comprehen- 
nve  views,  and  consequentlpr  a  lack  of  interest  for  the  student.  For  if  the  mind  seeks 
to  comprehend,  it  is  only  mterested  in  what  appears  clear  and  well  connected.  To 
attain  tnis  end  it  is  necessary— 

FiBST.  To  attempt  a  rigid  selection  of  materials,  and  to  reiect  fhim  school  instruc- 
tion all  details  which  have  but  a  transient  value,  and,  on  tne  other  hand,  to  render 
nrominent,  facts  of  permanent  value :  preferring,  for  instance,  the  details  of  Physical 
Geography  and  of  Ethnography,  to  tnose  of  Statistics,  which  may  be  more  fully  dwelt 
upon  subsequently. 

Sbcond.  To  distribute  geographical  instruction  throughout  the  whole  course  of 
education,  so  as  to  divide  the  labor  of  learning,  and  to  ^ve  at  the  same  time  to  each 
period  of  life  the  nutriment  most  appropriate  for  its  intellectual  taste  and  capadty. 
To  this  end,  the  globe  should  be  studied  from  the  different  points  of  view  successively, 

Eaduating  each  view  to  the  capacity  of  different  classes  of  students.  At  first,  the  fun- 
mental  outlines  alone  should  be  presented,  and  next,  not  onlv  additional  facts,  but 
a  deeper  understanding  of  their  connection,  and  so  on ;  and  tnus,  by  a  regular  and 
natural  path,  a  full  and  intelligent  knowledge  of  the  globe,  in  all  its  relations,  will  be 
finally  attained. 

Third.  The  comparative  method,  recently  adopted  with  so  much  success  in 
Europe,  should  always  be  employed ;  for  it  is  by  the  recognition  of  resemblances  and 
differences  that  the  mind  seizes  upon  the  true  characters,  and  perceives  the  natural 
relations,  and  the  admirable  connection,  of  the  diffisrent  parts  which  form  the  grand 
whole ;  in  a  word,  gains  real  knowledge. 

The  series  hereby  announced  is  designed  to  meet  these  wants.  It  will  consist  of 
three  courses  adapted  to  the  capacity  of  three  different  ages  and  periods  of 
study.  The  first  is  mtended  for  Primary  Schools,  and  for  children  of  ttom  seven  to  ten 
▼ears.  The  second  is  adapted  for  higher  schools,  and  for  young  persons  of  from  ten  to 
fifteen  years.    The  third  is  to  be  used  as  a  sdentific  manual  in  Academies  and  Colleges. 

Each  course  will  be  divided  into  two  parts,  one  of  purely  Physical  Geography,  the 
other  for  Ethnography,  Statistics,  Political  and  Historical  Geography.  Each  part 
will  be  illustrated  by  a  colored  Physical  and  Political  Atlas,  prepared  expressly  for  this 
purpose,  delineating,  with  the  greatest  care,  the  confiffuranon  of  the  surface^  and  the 
other  physical  phenomena  alluded  to  in  the  corresponmng  work,  the  distribution  of  the 
races  of  men,  and  the  political  divisions  into  States.  Each  part,  with  the  correspond- 
ing map,  will  be  sold  separately. 

Tlie  two  parts  of  the  first  or  preparatory  oourte  are  now  in  a  forward  state  of  prepn- 
ration,  and  will  be  issued  at  an  early  day. 

ao 


THE    EARTH    AND    MAN: 


BY  ABNOLD   QUYOT. 

TKAMSLATED  TBOM  THS  TRXKCH  BT  PBOF.  0.  C  rU.TOIT. 
With  niMifraft'ow.    13nu>.    Piioa  fl  Jl 

"  ThoH  who  hm  been  tecoitomed  to  ngird  QsDgiBpltj  m  a  werelj  dcwripdn 
bruish  of  iMmiug,  drier  tliui  the  remundei  bucnit  iRcr  k  TOT»ge,  will  b*  delixhied 
to  find  this  bilherto  DDmttneHTe  ponult  conTertcd  into  m  (olcnce,  thi  nincrpte*  at 
which  tn  definite  ind  the  remlti  conolurin ;  a  idnice  that  erabnce*  the  mreitigatiom 
of  lutiinl  Uwi,  ULd  iuterpreU  theii  mode  of  opantioD  ;  which  profeaaet  xa  di<eo*at  ia 
the  rudeit  fonni  and  apparently  confused  airangnment  of  the  matoiala  Mnnpoaina  tte 
plauet'e  citut,  a  new  manifestation  of  the  wisdom  which  has  filled  the  etitli  with  its 
liehes.  *  *  ■  To  the  nader  ws  ahall  owe  no  apoloar,  if  we  lu*a  laiil  aniiagh  ta 
•xaite  hi*  oorioaftr  and  to  peiaaade  him  to  look  to  the  book  iUelt  (bi  farthei  iutnu- 
twn." — NartA  Amerieait  Emiete. 

"  The  grand  idea  of  the  work  ia  happOr  exprened  tqr  the  antlxir,  iiian  he  call*  H 
ika  faoirniplaoal  mareh  of  iiitery,  •  •  •  The  man  of  science  will  hall  It  u  a  beautifD] 
metaUiatioa  troni  ths  lacti  of  obaemUon.  The  Chrialian,  who  tinMa  in  a  meteUbl 
Proridence,  will  draw  ooniape  from  it,  and  hope  ret  more  eamettlj  Ibt  the  redemplioii 
of  tha  most  degndod  portiona  of  nunkicd.  Faith,  science,  leamlog,  poetiT,  ta«M, 
tn  a  word,  genius,  hsTo  liberally  conlrilratBd  to  the  production  of  the  wiwk  nnderTSTJew. 
Sometimes  we  feel  ■■  if  we  were  stad^ 
4  the  ear  like  ',..,. 

nTtd  from  &a  ■ccomptii&»d  pen  of  the  tniw- 


ualoiT,  as 
rosjbepi 


a  in  vhaterer  laoguage  it  maj  Ve  pnbUahed ;  and  in  the 


latoi.  It  wiU  not  fail  to  intoreet,  iDSttucl  and  inspire."- 

"  A  copj  of  thii  volume  reached  us  at  too  late  an  hour  for  an  extended  notioe.  The 
work  ia  one  of  hi^h  merit,  aihibiting  a  wide  luige  of  kaowtedge,  great  laieaich,  and  a 
philosophical  apint  of  Investigation.  Its  penual  will  well  repay  the  most  learned  In 
such  tubjecta,  and  rits  new  views  to  all,  of  man's  relatioa  to  the  globe  he  inhahita."— 
aaUaum'M  Jaimat,  Jufy,  I84S. 

IN  FSKFAEATIOH. 

PRINCIPLES    OF    ZOOLOGY. 
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PROSPECTUS. 


The  Annual  of  Scientific  Discotebt  is  designed  for  all  those 
who  desire  to  keep  pace  with  the  adTaDcement  of  Science  and  Art. 
The  great  and  daily  increasing  number  of  discoveries  in  the  difierent 
departments  of  science  is  such,  and  the  announcement  of  them  is  scat- 
tered through  such  a  multitude  of  secular  and  scientific  publications, 
that  it  is  very  difiicult  for  any  one  to  obtain  a  satisfactory  surrey  of 
them,  even  had  he  access  to  all  these  publications.  But  the  Scientific 
Journals,  especially  those  of  Europe,  besides  being  many  of  them  in 
foreign  languages,  have  a  very  limited  circulation  in  this  country,  and 
are  therefore  accessible  to  but  very  few.  It  is  evident,  then,  that  an 
annual  publication,  giving  a  complete  and  condensed  view  of  the 
progress  of  discovery  in  every  branch  of  Science  and  Art,  being,  in 
fact,  tkt  Spirit  of  the  Scientific  Journals  of  the  year,  systematically 
arranged,  so  as  to  present  at  one  view  all  the  new  discoveries,  useful 
inventions,  and  improved  processes  of  the  past  year,  must  be  a  most 
acceptable  volume  to  every  one,  and  greatly  facilitate  the  diffusion  of 


uw?rul  knowledge.  A»  lliia  wock  will  be  ifa\iv6  nnnunllj,  lEio  leading 
public  may  easily  and  pronipily  ponwsa  IhemMlves  of  iho  moat  irn- 
porunt  facu  discovered  or  iDDOunced  Id  [heoe  deparlnieotB,  fram  year 

Tbe  edilon  nre  bo  situated  as  lo  have  acceaa  to  all  the  (cientific 
pulilicalioBB  of  America,  Greol  BriUin.f  ranee,  nod  Gernwny  ;  and 
have  aJao  received,  lor  ibe  preaent  volume,  the  approbadoa  u  nell 
u  ihe  counsel  ond  peraonal  contrihuliona  of  many  of  ihe  ahlcit  acieo- 
lifia  men  in  ihia  country,  among  whom  are  FBoriiiaiti  Aoasiii, 
HoRiroRD,  and  Wimik,  of  Uarvard  Univeraily,  and  tbey  have  the 
promiae  in  future,  from  many  icienlific  gentlemen,  of  articles  not  pre- 
TiouBly  published  elsewhere.  They  bave  not  confined  tbemaelTes  to 
an  elimination  of  ScicniiRc  Journals  and  Reports,  bul  haTe  drawn 
from  every  source  which  futtiiiihed  any  thing  of  scientifio  interest. 
For  those  who  have  orcasion  for  still  further  researchea,  they  haie 
fumiahed  n  copioua  Index  to  Ihe  scientific  articles  in  the  Amerlcsn 
uid  European  Journals  ;  and,  mniouver,  they  have  prepared  a  list  of 
nil  books  pertaining  to  Science  which  have  appeared  originally,  or  by 
tepubliMtion,  in  the  United  States,  during  the  yesf .  A  classiGed  List 
of  Patents,  and  brief  obituariea  nf  men  distinguished  in  SclencB  or 
Art,  who  have  recently  died,  render  the  work  slitl  more  complete. 
They  have  also  taken  great  pains  to  make  the  General  Index  lo  the 
whole  BS  full  and  correct  as  poniible. 

It  will  Ihua  be  seen,  that  the  plan  of  Ihe  "  Asucii.  or  SciiBTiric 
DiscovKRT  "  is  well  designed  to  make  il  what  it  purports  lo  be,  a  mb- 
ilaiUiat  lummary  of  Ihe  dUcoteria  in  Science  and  Jlrt ;  and  no  paina 
have  been  spared  on  ihe  part  of  the  editors  lo  fulfil  the  deugn,  and 
render  il  worthy  of  palronaga. 

As  the  work  is  not  intended  lor  scientific  men  eirlusively,  bul  to 
meet  the  wants  of  the  general  reader,  it  has  been  the  aim  of  the  edi- 
lora  that  the  articles  should  bo  bricfand  inleiligibli 


ANiniAL    OF    SCIENTIFIC   DISCOVERY.  Ill 

RECOMMENDATIONS. 
From  the  Prof,  of  Zoology  and  Geology^  Cambridge. 

The  publication  of  annual  reports  giTing  short  abstracts  of  the  im« 
portant  discoveries  and  improvemeDts  made  in  the  different  branches 
of  the  useful  arts,  and  embracing  also  an  account  of  the  general  prog- 
ress of  Science,  has  proved  so  eminently  useful,  that  wherever  cir- 
cumstances have  favored  such  publications,  they  have  been  found 
equally  beneficial  to  those  engaged  in  scientific  pursuits,  and  to  the 
community  at  large.  Such  reports  have,  for  a  considerable  period,  ap- 
peared in  many  parts  of  Europe,  under  various  titles,  either  upon  spe- 
cial branches  of  science,  or  covering  its  whole  ground;  but  no  similar 
work  has,  I  believe,  hitherto  made  its  appearance  in  this  country. 
An  undertaking  like  the  Annual  of  Scientific  Discovery,  which  is  in- 
tended to  give,  from  year  to  year,  an  abstract  of  the  progress  of  Sci- 
ence and  Art,  cannot  fail  to  be  highly  acceptable  in  this  country,  while 
it  will  at  the  same  time  contribute  to  elevate  the  standard  of  American 
activity  and  research  abroad,  where  the  proceedings  of  scientific  men 
on  this  side  of  the  Atlantic  are  not  generally  so  well  known  as  thoy 
ought  to  be.  It  therefore  gives  me  great  pleasure  to  say,  that  in  my 
opinion  the  editors  of  the  present  work,  one  of  whom,  as  a  member  of 
the  Lawrence  Scientific  School,  at  Cambridge,  has  been  under  my 
personal  instruction,  are  fuliy  qualified  to  execute  the  difficult  task  of 
preparing  such  an  abstract  with  credit,  both  to  themselves  and  to  the 
country.  Having  examined  in  manuscript  a  considerable  proportion 
of  the  first  volume,  I  can  but  highly  recommend  it.  As  it  is  designed 
to  meet  a  want  extensively  felt,  I  hope  its  reception  will  be  such,  that 

the  editors  may  be  encouraged  to  continue  it  annually. 

LOUIS  AGASSIZ. 

From  the  Prof  of  Chemistry  in  the  Lawrence  Scientific  School. 

I  have  examined,  somewhat  in  detail,  the  manuscript  of  the  Annual 
of  Scientific  Discovery,  and  take  great  pleasure  in  bearing  testimony  to 
the  fidelity  with  which  the  work  has  been  prepared.  The  editors,  one 
of  whom  has  prosecuted  experimental  chemistry  in  my  laboratory  with 
the  highest  success,  are  eminently  qualified  to  undertake  such  a  work. 

As  a  compendium  of  the  new  and  useful  truths  contributed  to  the 
stock  of  human  knowledge  during  the  past  year,  presented  in  a  form 
acceptable  to  the  general  reader,  and  at  the  same  time  so  systematic 
and  complete,  as  to  be  of  great  service  to  the  student  of  science,  it 
will  be  an  honor  to  our  country,  and  cannot  fail  to  be  appreciated  and 
liberally  patronized  by  a  discerning  public.  E.  N.  HORSFORD. 


IV  ANNDAL   OF   SCIENTIFIC   DISCOVEBV. 

Ftom  lAe  Pt<^,  of  Cinaparatice  Anatomy.  Jlanard  Unirertity, 
1  have  examined  the  zoological  portion  of  ibe  AooQal  of  Scienlific 
DiKovery ,  which  conlsina  a  lailhrul  account  of  the  progrera  recentlj 
made  in  thU  deportment  of  nalurnl  scLt^iici?.  It  is  a  work  of  great 
value  in  all  its  deperlmenu,  contaiDiag,  aa  it  does,  a  recoid  of  the  va- 
rioua  discDveriea  made  during  tha  paei  jcnr. 

J.  WYMiN. 

Frinn  Doctor  Could,  Boilon. 
Having  aceti  iho  Proapectup  of  the  "  Annual  of  Scientific  OiacDV- 
ery ,"  aod  having  alao  gJnnced  at  a  coniiilerable  portion  of  the  mano- 
•cript,  1  am  confident  thai  a  work  on  the  plan  propoKd  will  he  of  tho 
highest  value  to  the  community  ;  and  I  am  plesced  that  it  has  been 
undertaken.  The  American  mind  is  eminently  inventive,  and,  of 
courw,  •pecially  inlereatod  in  iho  progreea  of  diKovery.  This  work 
will  bring  within  a  coDvenient  coiapaH  the  very  inlbrination  wan 
H;  acquaintance  with  Ihe  editora  and  the  fUcilitiea  they  enjoy  givea 
■aaurance  that  the  nork  will  he  well  dlgEsled,and  will  beconia  increas- 
ingly inlereating  and  valuable  IrODi  year  lo  year. 

AL-QUSTIIS  A.  GOUU). 

From  Lieut.  Matiry,  V.  3,  Miry. 

Aotumol  Observatory,  Waghinglon. 

Gentlemen,— 
Such  a  work  as  you  propoie  to  publish  and  make  Ihe  "  Annual  ol 
Scientific  Discovery,"  ii  a  desideratum.     It  wili  bo  uaeful  and  vnlu- 
able  lo  nil  claaaea,  and  1  ehall  be  glad  to  >ee  it  make  its  appearance. 
RcBpectfully  yourg, 

M.  F.  MAUBY. 


VALUABLE   WORKS 

FCTBLIIHKD  BT 


GOULD,  KENDALL  &  LINCOLN, 

PUBLISHERS  AND   BOOKSELLERS, 

09  WASHIHGTOV  STBEET,  BOSTON. 


CYCLOPiBDIA  OP  ENGLISH  LITERATURE: 

A  selection  of  the  choicest  ])roductions  of  English  authors,  from  the  earliest  to  the  present 
time ;  connected  by  a  Critical  and  Biographical  History.  Edited  by  Robert  Ghaic- 
BBB8,  assisted  by  Kobert  Carruthebs,  and  other  eminent  gentlemen.  In  2  toLs., 
with  upwards  of  three  hundred  elegant  illustrations.    $5,00,  cloth. 

O:^  A  great  variety  oj  extra  bindingi  ai  pnportionaU  pricei. 

VTh«  pabllfhen  would  state,  that,  besides  the  nameroos  pictorial  Ulostratlon*  In  the  English  edi- 
tion, they  have  greatly  enriched  the  work  by  the  addition  of  line  steel  and  mezzotint  engrarlngs  of 
the  heads  of  Shakspeare,  Addtoon,  Byron ;  a  rill  length  portrait  of  Dr.  Johnson,  and  a  beautiful 
seenlo  representation  of  Oliver  Ooldsmlth  and  Dr.  Johnson.    These  Important  md  elegant  additions, 
together  with  superior  paper  and  binding,  must  glTe  the  AMaxiOAV  edition  a  decided  preference  orer 
theEngUsh. 

**  We  hall  with  peculiar  pleasure  the  appearance  of  this  work,  and  more  especially  Its  republicatloa 
in  this  country  at  a  price  which  places  it  within  the  reach  of  a  great  number  of  readers.  We  bave 
been  Inundated  by  a  stream  of  cheap  reprints,  tending  to  corrupt  the  morals  and  vitiate  the  taste  of 
our  community,  and  we  are  pleased  that  the  publishers  nave  still  sufficient  faith  in  the  purity  of  both, 
to  Induce  them  to  Incur  the  large  outlay  which  the  production  of  the  work  before  us  roust  have 
occasioned,  and  (br  which  they  can  expect  to  be  remunerated  only  by  a  very  extensive  sale.  '* 

**  The  selections  given  by  Mr.  GhamDers,  from  the  works  of  the  early  English  writers,  are  copious 
and  Judiciously  made.  *••*••  We  shall  conclude  as  we  commenced,  with  expressing  a  hope  that 
the  publication  which  has  called  forth  our  remarks  will  exert  an  Influence  In  directing  the  attention 
of  the  public  to  the  literature  of  our  forefathers.— AVor^A  Anuriean  RnUw, 

CHAMBERS'S  MISCELLANY 

Of  Useful  and  Entertaining  Knowledge,  with  elegant  illustrative  engravings.  Edited  by 
Wm.  Chambbrs.    In  10  vols.,  elegant  cloth  gilt,  or  20  vols,  plain  clotli.    $10. 

%*The  design  of  the  Misckllakt  Is  to  supply  the  increasing  demand  (br  useAil,  instructive,  and 
entertaining  readtaig,  and  to  bring  all  the  aids  of  literature  to  bear  on  the  eultiooHon  of  thefeelingg  amd 
muteritOHdutg  qf  the  peopU—io  impress  correct  views  on  Important  moral  uid social  questions- 
suppress  every  species  of  strife  and  savagery— cheer  the  lagging  and  desponding  by  the  relation  of 
tales  drawn  flrom  the  imagination  of  popular  writers— rouse  the  flmcy  by  description  of  interesting 
foreign  scenes  —  give  a  zest  to  every-day  occupations  by  ballad  and  lyrical  poetry  —  in  short,  to  fhmlsh 
an  onobtmsive  Mend  and  guide,  a  lively  fireside  companion,  as  flsr  as  that  object  can  be  attained 
through  the  instrumentality  of  books. 

9^ An  admhrabU  work,  and  hai  6««n  highly  eommendid  for  StMath  and  doffichool  Librariu, 

CHAMBERS'S  LIBRARY  FOR  YOUNG  PEOPLE  : 

A  series  of  small  books,  elegantly  Illuminated.  Edited  by  William  Chambbrs. 
Each  volume  forms  a  complete  work,  embellished  with  a  fine  steel  engraving,  and  'ib 
sold  separately.    37 ^c.  each.    Volumes  now  ready : 


ORLANDINO,      JACOPO, 

LITTLE   ROBINSON, 

UNCLE  SAM'S  MONEY    BOX, 

CLEVER 


TRUTH   AND  TRUST, 
ALFRED   IN  INDIA, 
MORAL  COURAGE, 
BOYS. 


THE  FRENCH  REVOLUTIONS, 


+ 


From  1789  to  1848.    By  T.  W.  Rbdhbad.    8  volames.    75c.  each. 

**  The  author  i^ppears  to  have  prepared  himself  for  his  task  by  a  earefUl  examination  of  the  beet 
authorities— the  writings  of  the  actors  In  these  various  scenes ;  and  ho  has  given  the  results  of  his 
examination  in  a  style  attractive  for  simplicity,  directness  and  purity.  It  is  the  most  comprehensive 
and  valuable  work  on  the  subject  that  the  general  reader  can  find.**— itiiMrJeoa  TroMlkr, 

MODERN  FRENCH  LITERATURE: 

By  L.  Ratmond  Db  VBBioocm,  formerly  lecturer  in  the  Ro^al  Athensbum  of  Paria, 
member  of  the  Institute  of  France,  &c.  American  edition,  revised,  with  notes,  by  Wic 
S.  Chabb.    With  a  portrait  of  Lamabtutb.    $1.26. 

"This  is  the  only  oomplete  treatise  of  the  kind  on  this  sub|eot,  either  In  French  or  KngUsh,  and 
has  received  the  highest  commendation.  Mr.  Ohsse  is  well  quallile«i  to  introduce  the  work  to  the 
pablle.   The  work  eannot  fiUl  to  be  both  oseAii  and  popular.  *  *— iinns-  York  Bwenlmg  Po$t. 


8  GOULD,  KENDALL   AND   LIKCOLN  B   PTTBLICATIOITS. 

THE  ELEMENTS  OF  MORAL  SCIENCE : 

)ll7,  tni  Profteor  of  Uoiml 


ptnplcDJty  Willi  cinclwncn  uid  prcdiloo.    In  all  'Uie  ■ullic 
■Dtlrtl]'  eoacat."'-eMlial  Eefuiiibrr. 

MORAL  SCIENCE,  ABRIDGED, 

By  the  Author,  ■od  Bdapted  to  the  use  of  School*  ud  AcidemiM.    Twraily-fifUi 
TboOBBjid.    lemo.    bOc 

.  ora\ 


mini."— Till  ClrUiUm  miitm.  e    ™     • 

ELEMENTS  OF  POLITICAL  ECONOMY. 


■■  HlB  abject  bM»  buen  to  wrf ta  m  Ixiolc,  wbfch  uij  one  who  cbooKi  IB13'  undpnlaiid,  H*  bu, 
thBnlbrc.UborBA  tDCJtpmathflgtDanlpTlntilnlHiB  llieptalntn  nunurr  p«lble.  ami  iQlUmtntA 
rii«mby  uJbetwJlli  vUGbeTfTjr  hiidil  li  funUlaTp  Jt1iHbe«i  to  thesatliDf  aBoarcADr  irirrTT.IbAt 
IbflBOUTK  Df  dlKiudoii  111  UiB  Hlowhir  ?•■«■,  bu,  DiHfoldBblTk  led  blm  o*or  ■mmd  which  luia 
rnqunllr  Ikcb  Oia  mm  or  pitlKlcal  tmUavmiv.  la  ill  Mob  cue*,  be  bu  tnduTanil  In  (lua 
vtaat  wemtd  lo  him  10  be  Hiitli,  wUhmt  leu,  hvor,  or  »>^el5oii.  He  l>  conncloai  la  falmacir  of  no 
hlu  lowuda  an;  put;  wbrttrtr,  and  h«  tlunto  Ibtl  he  vbn  ullI  md  Ihs  vbole  voit,  will  tie  oqb- 
TlBoediluiluliBbMiibUlaeiiuwdtO'Baiui."— AtfriKl  fV«w>  Ot  iytfau. 

POLITICAL  ECONOMY,  ABRIDGED, 

By  the  Author,  und  adnpted  to  the  vie  of  ScbooIaBiidAcadeiDieg.     Seventh  Thooaaiid. 
ISmo.    60c. 

bi  InUUIimllteeDMn,  to  lUd  thnn."— J'tv-t'or/  Trmncripl. 
"Wa  can  ur.  with  HlCtr,  that  the  topMa  an  veil  »1«:l«l  lod  arruilrd-,  that  Iha  aulbor'a  naiae 

THOUGHTS  ON  THE  PRESENT  COLLEGIATE  SYSTEM 

In  tha  United  StBtas.    Bj  Fhakcjb  Wayjjinii,  D.  D.   &O0. 


O0TTI.D,  KXNDALI.  AKD   LDTOOLN's    FIIBUCATIOH8. 


THE  PRINCIPLES  OF  ZOOLOGY ; 

Touching  the  Stmctnre,  Development,  Distribution,  and  Natnral  Arrangement  of  the 
Races  of  Animals,  living  and  extinct ;  with  numerous  illustrations ;  for  the  use  of 
Schools  and  Colleges.  Part  I. — Comparativb  Pbtbioloot.  By  Louu  Aoassiz  and 
Augustus  A.  Gould,    $1.00. 

**  No  work  of  the  same  dimensions  has  ever  appeared  In  the  English  langoage,  containing  so  mach 
new  and  valuable  Information  on  the  subject  or  which  It  treats.'^— iV(/.yam««  Bail^  Albanp, 

**0n  almost  every  subject  we  have  scores  of  new  books  without  new  principles,  but  not  so  with  the 
work  before  us :  Indeed  several  of  the  highly  interesting  topics  presented  and  Illustrated  have  no 
treatise  in  the  English  language.  It  contains  a  large  amount  of  valuable  Information,  and  will  be 
studied  with  profit  and  Interest  bv  those  who  have  made  respectable  attainments  in  Natural  Hlstorv, 
as  well  as  by  those  Just  commencing  this  science.  This  volume  is  finely  executed,  and  should  find  a 
place  in  every  library.  As  a  text  book  for  schools  and  colleges  it  is  far  superior  to  any  woriL  before  the 
public.**— imm-yori  District  School  Journal. 

PALEY'S  NATURAL  THEOLOGY : 

Illustrated  by  forty  platen,  and  Selections  from  the  notes  of  Dr.  Paxton,  with  additional 
Notes,  original  and  selected,  for  this  edition;  with  a  vocabulary  of  Scientific  Terms. 
Edited  by  John  Ware,  M.  D.    r2mo.  sheep.    $1.25. 

**The  edition  before  u<*  \a  superior  to  anv  we  have  seen,  and,  we  believe,  superior  to  any  that  has  yet 
been  published.  "—/S/nri^  qf  the  PUgrihu. 

THE  CICERONIAN: 

Or  the  Prussian  Method  of  Teaching  the  Latin  Language.    Adapted  to  the  use  of 

American  Schools.    By  B.  Sears,  Secr^y  Massachusetts  ^>ard  of  Education.    60c. 

From  the  Profcttort  qf  Harvard  OMfersUp. 

**  If  the  book  required  any  other  recommendation  besides  that  of  being  the  work  of  so  thorough 
and  ex|>erienced  a  scholar  as  Dr.  Sears,  It  would  be  this :  that  the  system  Illustrated  in  it  is  not  a  mere 
theory*  but  has  been  practically  tested  by  many  able  instructors  in  Germany.  We  wbh  that  the  same 
trial  may  ba  made  here. '  *  Cuarlks  Bbox, 

C   C   FkIiToh 

MEMORLA  TECHNICA: 

Or  the  Art  of  Abbreviating  those  Studies  which  give  the  greatest  labor  to  the  Memory. 
By  L.  D.  JoHjisoN.    Third  Edition.    60c. 

*'We  feel  no  hesitation  In  recommenilintj  this  work  to  the  deliberate  attention  of  teachers,  and  the 
guardians  of  youth.  Wo  Irarn  that  it  is  received  into  several  schools  In  Boston,  and  used  as  an 
auxiliary  help  to  the  studies  now  pursued  by  the  pupils."— Boston  Courier. 

"  The  *  Hemoria  Technica  *  Is  now  studied  in  some  of  our  best  schools ;  and  the  system  taught  in 
it  appears  to  be  much  approved  by  ihu^e  wiio  have  made  trial  of  It.**— Evening  Traveller. 

THE  YOUNG  LADIES'  CLASS  BOOK : 

A  Selection  of  Lessons  for  Reading,  in  Prose  and  Verse.  By  E.  Bahjet,  A.  M. 
12mo.  sheep.    Sd^c. 

**  The  reading  books  prepared  for  academic  nse  are  often  nnsnitable  for  females.  We  are  glad, 
therefore,  to  perceive  that  an  attempt  has  been  made  to  sttpply  the  deficiency :  and  we  believe  thai 
the  task  has  been  falthfullv  and  successfully  accomplished.  The  selections  are  Judicious  and  chaste  ; 
and  so  far  as  they  have  any  moral  bearing,  appear  to  be  unexceptionable. "^A<toca<ton  Reporter, 

ROMAN  ANTIQUITIES  AND  ANCIENT  MYTHOLOGY : 

By  C.  K.  DiLLAWAY,  A.  M.    With  Engravings.    Eighth  Edition,  improved.  12mo.  67o. 

From  B.  Bailey,  Principal  </  the  Toung  Ladies*  lEgh  School^  Boston. 

"Having  used  '  DiUawav's  Roman  Antiquities  and  Ancient  Mjrthology  *  In  my  school  for  several 

J  ears,  I  commend  it  to  teachers  with  great  confidence,  as  a  valuable  text-book  on  those  interesting 
ranches  of  education.**  £.  Bailbt. 

BLAKE'S  FIRST  BOOK  IN  ASTRONOMY : 

Designed  for  the  use  of  Common  Schools.  By  J.  L.  Blakx,  D.  D.  Illustrated  by 
Steel  Plate  Engravings.    50c. 

From  E.  Hinckley,  Prqfessor  of  Mathtmaties  i^  Jiaryhmd  Oniversitf. 

**  I  am  much  Indebted  to  vou  for  a  copy  of  the  First  Book  in  Astronomy.  It  is  a  wotk.  of  ntillty 
and  merit,  far  superior  to  any  other  which  I  have  seen.  The  author  has  selected  his  topics  with 
great  Judgment, — arranged  them  In  admirable  order,  —  exhibited  them  in  a  style  and  manner  at  once 
tasteful  and  philosophical.  Nothing  seems  wanting, —nothing  redundanL  It  is  truly  a  very  beauti- 
ful and  attractive  book,  calculated  to  afford  both  pleasure  and  profit  to  all  who  may  e^Joy  the  advan- 
tage of  perusing  if 

BLAKE'S  NATURAL  PHILOSOPHY : 

Being  Conversations  on  Philosophy,  with  additional  Explanatory  Notes,  Questions  for 
Examination,  and  a  Dictionary  of  Philosophical  Terms.  With  twenty-eij^t  Steel 
Engravings.    By  J.  L.  Bulks,  D.  D.    12mo.  sheep.    67c. 

From  Rev.  J.  Adaau,  Pretident  <^  Oharlvstom  ColUge^  8.  C* 

"  I  have  been  highly  nattfled  with  the  perosal  of  yoar  edition  of  Conversations  on  Katural  FhOoso- 
phy.  The  Questions,  Notas,  and  Bxpianations  of  Terms,  are  valuable  additions  to  the  work,  and 
make  this  edition  superior  to  any  other  with  which  I  am  acqaalnted.  I  shall  rtoommend  it  wherever 
1  have  an  opportunity.  ** 


GODLD,  KENDALL   AND   LINCOLN  8    POBLICATIOKS. 


WOHZS  OF  THE  SET.  lOEF  WATHtTa,  tt.D. 

THE  GREAT  COMMISSION: 


^'  Of  thfl  Kvrnl  pnxlacMona  of  l>r^  HatHa.  — ^It  oT  Ihvm  or  etfui  TftLne.  — tfaar  DowhtfcreuBli 
dflvUnrd.  ptvbftbty,  10  tjiort  tlie  moft  povtcrfol  Influvnct  In  fbrmbig  the  relt^oui  uil  mlHlopjiiT 


In  EurojiB,    Etut  eleravniHii  bueI  rlonn  uiai  EvAvclinii  Lii^'mjia  oaubl  to 


'bjTvputcid  pcroiU]- 

THE  PRE-ADAMITE  EARTH: 

Contribntioni  lo  Theological  Soienoe,    85c. 

"TliU  Tolann  li  lh»Bm  of  «  «r1(P,  nth  btlngconiplttthi  Urelt,    Bj  ipmlnlirriiiBnnml  wMh 
Ml  jliifAar  [nlmiilll  pamcliiilc  InlhtiimflUafIhli«llIli>i;.)t1iB  jtmcrliMinpnbltilitnwm  btiuijpUtd 

MAN: 

of  coDtrlbutioM  to 
gTBTed  porlTUit  of  the  nathor. 

, .!«  0DO«i>lTe  Uwt  of  the  Divljit  UinLruiAllDEi,  hAn 

j'ltldcdtu  lnaipruilliJedelL|bt-"--Zo'itfcmfffecrri£mcv. 

THE  GREAT  TEACHER: 

Or,  Chnmcterislica  of  our  Lord'a  Ministrr.    Wilh  an  Introdoctory  Euaj,  b;  Hemab 
HoxPiiKET,  D.  D.     Taolh  Tboosand.     SEo. 

Shen  delltbirul.      Sulilifl  ilflc  or  tbli  Work  h  fu  hdiiUhi  ucdlBDce.    Ilwill  be  rHd:  Uon^ 

MISCELLANIES : 


Chrtallwi  CimUb."— flmiwr  eairllr.' 

MAMMON,  45c.  ACTIVE  CHRISTIAN,  Sic.  ZEBULON,  2Sc. 


THE  CHURCH  IN  EARNEST 

Sy  Juiiii  Anoej.!.  Jamrs.    Tliird  edition. 


CRUDEN'S  CONDENSED  CONCORDANCE: 

A  Complete  Concordance  to  the  H0I7  Scriptures.  By  A.  CRUDXif.  A  new  and  con- 
densed edition,  with  an  Introduction.  By  Key.  David  Kiko,  LL.D.  Fifth  Thousand. 
Boards,  $125;  Sheep,  $1. SO. 

**  This  TAlaable  edition  is  printed  (h>m  English  pistes,  sad  Is  s  fUl  and  flUr  copy  of  all  that  Isralo- 
sble  in  Craden  as  s  Concordance.  The  principal  variation  (h>m  the  larger  book  consists  in  the  excla- 
slon  of  the  Bible  Dictionary,  which  has  long  been  an  incumbrance,  and  the  accaracy  and  yalae  of 
which  hare  been  depreciated  by  works  of  later  date,  containing  recent  discoTeries,  fkcts,  and  opinlons« 
unknown  to  Cmden.  The  condensation  of  the  quotations  of  Scripture,  arranged  under  their  most 
obTlous  heads,  while  it  diminishes  the  bulk  of  the  work,  greatly  fkcllitates  the  finding  of  any  required 


CHRISTIANITY  DEMONSTRATED, 

In  four  distinct  and  independent  series  of  proofs :  with  an  explanation  of  the  Types 
and  Prophecies  concerning  the  Messiah.    By  Rev.  H.  Newoomb.    12n30.    75o. 

THE  CHURCH  MEMBER'S  MANUAL 

Of  Ecclesiastical  Principles,  Doctrines,  and  Discipline ;  presenting  a  Systematic  View 
of  the  Structure,  Poli'v,  Doctrines,  and  Practices  of  Christian  Churches,  as  taught  in 
the  Scriptures.  By  W'illiam  Ckowkll.  With  an  Introductory  Essay,  by  Ubhrt 
J.  RiPLST,  I).  D.    90c. 

**  This  Tery  complete  Manual  of  Church  Polity  Is  all  that  could  be  desired  in  this  department.— 
Erety  Important  point  within  a  wide  ranije,  is  brought  forward,  and  every  point  touched  is  settled.  '* 

iChtiMtian  Hevieit. 

THE  CHURCH  MEMBER'S  HAND  BOOK : 

A  plain  Guide  to  the  Doctrines  and  Practice  of  Baptist  Churches,  by  Rev.  Willi  ax 
Cbowell,  author  of  The  Church  Member's  MannaL    18mo.,  cloth,  in  prest, 

THE  CHURCH  MEMBER'S  GUIDE : 

By  Rev.  J.  A.  James.  Edited  by  Rev.  J.  0.  Choulbs.  New  edition.  With  an 
Introductory  Essay,  by  Rev.  H.  \^inslow.    38c. 

THE  FOUR  GOSPELS,  WITH  NOTES, 

Chiefly  Explanatory ;  intended  principally  for  Sabbath  School  Teachers  and  Bible 
Classes,  and  as  an  aid  to  Family  Instruction.  By  H.  J.  Riplet,  Newton  TheoIogiciU 
Institution.    Seventh  Edition.    $1.25. 

This  work  should  be  in  the  hands  of  every  student  of  the  Blhle,  especially  every  Sabbath  School 
and  Bible  Class  teacher.  It  is  prepared  with  special  reference  to  this  class  of  persons,  and  contains  a 
mass  of  Just  the  kind  of  information  wanted. 

THE  ACTS  OF  THE  APOSTLES,  WITH  NOTES, 

Chiefly  Explanatory.  Designed  for  Teachers  in  Sabbath  Schools  and  Bible  Classes, 
and  as  an  aid  to  Family  Instruction.    By  H.  J.  RiPLXT.    76c. 

THE  EXTENT  OF  THE  ATONEMENT, 

In  its  relation  to  God  and  the  Universe.    By  T.  W.  Jejikth.  D.  D.    l2mo.,  cloth.  85c. 

*'  We  have  examined  this  work  with  profound  interest,  and  l>ecome  deeply  impressed  with  its  value. 
Its  style  is  lucid,  its  itnnlysis  perfect,  its  spirit  and  tendencies  eminently  evangelical.  We  have  nowhere 
else  seen  the  atonement  so  clearly  defined,  or  vindicated  on  grounds  so  appreciable.**— A.  y.Htcorder. 

THE  UNION  OF  THE  HOLY  SPIRIT  AND  THE  CHURCH, 

In  the  Conversion  of  the  World.    By  T.  W.  Jbnktn,  D.  D.    12ino.,  cloth.    85c. 
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ANTIOCH : 

Or,  Increase  of  Moral  Power  in  the  Church  of  Christy  By  Rev.  P.  Chuboh,  D.  D. 
With  an  Introductory  Essay,  by  B.  Stow,  D.  D.    ISmo.,  doth.    50c 

**  It  is  a  book  of  close  and  consecutive  thouaht,  and  treats  of  subjects  which  are  of  the  deepest 
Interest,  at  the  present  time,  to  the  churches  of  this  country.  The  author  is  favorably  known  to  the 
rellgioas  public,  as  an  original  thinker,  and  a  forcible  wTileT.—CkrUiitm  RtfUetor, 

THE  CHRISTIAN  REVIEW : 

A  Quarterly  Publication.  Edited  by  J.  D.  K210WLK8,  B.  Sears  and  S.  F.  SMrrn. 
A  limited  number  of  complete  sets,  fW>m  1886  to  I8id  inclusive,  being  tho  first  eight 
volumes,  can  be  supplied  at  $10.00  per  set,  in  neat  Cloth  backs. 
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6  dOULD,   KXMDALL  AMD   LINCOLN'S    PCBLICATIONB. 

THE  PSALMIST : 

!  A  Xew  Cotlectian  ot  Hnnnit.  tot  tbe  use  of  the  BnptUt  ChnrchBg,  Rr  Basoii  Stow 
■nd  S.  F,  Smith.  AMisted  by  W.  B.  WilUaIn^  Goorge  B,  Wb,  R.  W.  Griswold,  S.  P. 
Hill,  J.  B.  Taylor.  J.  L.  Dngg,  W.  T.  Bmntly,  R.  B.  C.  Howell,  Samuel  W.  Lynd,  ■nil 
John  M.  Peck.  Pulpit  edition,  l2ino.,  ibeop.  S1.3I>-  Pew  eil.,  ISnto.  T5c.  Pocket 
ed.,  31mD.,  SSJD.  All  the  diObrent  iixet  enpplied  la  extra  etylea  of  bindiug  at  ooms- 
ponding  prices. 

THE  PSALmST,  WITH  A  SnjPLEMENT, 

Sy_  Richard  Fl'u.kr,  ot  Baltimon,  and  J.  B.  Jetsb,  of  Slcfamimd.     (Stjle  ind 

THE  SOCIAL  PSALMIST. 

uoe  UMtingi  and  Family  Worabip.    by  Ba: 


It  «t  BiHd,  oltHr  ^pe,  an 

COMPANION  FOR  THE  PSALMIST : 

Oontainini  Origiiml  Mu.lc.    Armnged  for  HTmas  in  '  The  Pg^mist,'  of  oocnli 
gc!«r«ndmslr«.    By  N.  D.  Gouui,    Hie. 

■WINCHELL'S  WATTS  — WATTS  AND  RIPPON. 
THE  MISSIONARY  ENTERPRISE : 

in  Chinstlan  Miulona,    by  AtUDrican  Anlhors.    KdileJ  by 
.     Sbc. 

THE  KABEN  APOSTLE : 

Ir  or  Ko  THAH-Bri'.  the  first  Karen  conrert,  with  natlces  concerning  hii 
y  tba  Iter,  F.  Maiiok.    Editsd  tjy  I'rof.  U.  J.  Riflbt.  Fifth  Thonsaod.  260. 

MEMOIR  OF  ANN  H.  JUDSON, 

Late  Hiwiunary  to  Burmah.     By  Kev.  Jahes  D,  Eiiowi.u.    IBmo.    fiSc. 

MEMOIR  OF  GEORGE  D.  BOARDMAN,         "~*" 


QOCLD,  KSMOALI,  AMD   LIMCOLM'S    PUBLICATIONS. 

GESENIUS'S  HEBREW  GRAMMAR: 

Translated  from  the  Uth  German  ed.  ByT.  J.  CoNAirr.  With  a  Coarse  of  Exercises 
in  Hebrew  Grammar,  and  a  Hebrew  Chrestomathy,  by  the  Translator.  $2.00. 

JEWETT  ON  BAPTISM: 

The  Mode  and  Subjects  of  Baptism.    By  Miu>  P.  Jxwsrr,  A.  M.  Tenth  ThonsaDd.  iSc 

JUDSON  ON  BAPTISM: 

By  Adonibam  Judson.    Fifth  Edition,   revised   and    enlarged.    S6c. 

%*  This  work  Is  DOW  published  in  book  form ,  and  bavtnf  b«en  thorooghlj  rerlMd  and  enUurfsd  by  Hs 
renerable  author,  while  In  this  country,  It  will  be  sought  fbr  sad  read  with  Interest  bj  alL 

LIFE  OP  PHILIP  MELANCTHON : 

Bjr  F.  A.  Cox,  D.  D.    7Sc, 

CHRISTLA.NITY  AND  SLAVERY : 

A  Review  of  Drs.  Fuller  and  Wayland,  on  Slavery.    By  Bev.  Wm.  Hagux.    IS^o. 

STRICTURES 

On  the  Rev.  Wm.  Hague's  Review  of  Drs.  Fuller  and  Wayland,  on  Domestic  Slavery. 
By  Rev.  Thomas  Merkdith,  Raleigh,  N.  C.    12^0. 

ONESIMUS : 

Or,  the  Apostolic  Direction  to  Christian  Masters  in  reference  to  their  Slaves.  By 
EvAXOKUOUB.    18mo.,  cloth.    25c. 

MY  PROGRESS  IN  ERROR  AND  RECOVERY  TO  TRUTH. 

Or,  a  Tour  through  Universalism,  Unitarianisra,  and  Skepticism.    16mo.    62|o. 

MALCOM'S  BIBLE  DICTIONARY : 

A  Dictionary  of  the  most  important  Names,  Objects,  and  Terms,  found  in  the  Holy 
Scriptures;  intended  orinci pally  for  Sunday  School  Teachers  and  Bible  Classes.  By 
H.  Malcom,  D.  D.    6ue  Hundredth  Thousand.    50c. 

HAGUE'S  GUIDE  TO  CONVERSATION 

On  the  New  Testament    2  vols.    17c  each. 

SABBATH  SCHOOL  CLASS  BOOK. 

Comprising  copious  Exercises  on  the  Sacred  Scriptures.    By  £.  Libcoln.    12^. 

LINCOLN'S  SCRIPTURE  QUESTIONS, 

With  the  Answers  annexed,  giving  in  the  lanrnage  of  the  Sacred  Volume,  interesting 
portions  of  the  History,  ana  a  concise  view  of  the  Doctrines  and  Duties  exhibited  in 
the  Bible.    $1.00  per  dozen. 

THE  SABBATH  SCHOOL  HARMONY : 

For  Sabbath  Schools,  Juvenile  Singing  Schools,  and  Family  Devotion.  By  N.  D. 
Gould.    1S|c. 

THE  SACRED  MINSTREL  : 

A  Collection  of  Church  Music.    By  N.  D.  Gould.    7So. 

SCRIPTURE  NATURAL  HISTORY : 

By  Wm.  Carpkmtbr,  London ;  with  improvements,  by  Rev.  G.  D.  Abbott.    $1.00. 

THE  IMITATION  OF  CHRIST :   By  Thomab  a.  Kskpu.  sso. 
BAXTER'S  SAINT'S  REST :    a  fine  edition,  soc 
THE  CHRISTIAN'S  DAILY  TREASURY : 

A  Baligions  Ezeroiae  for  every  day  in  tfaft  year.    By  Rev.  E.  Tsmflb.    $1.00. 
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B7  BABON  STOW  AETD  S.  F.  SMITH. 


in,  rcpcnUDCc,  fdili. 
Clirircli  Jn  pnMpeTltTi 


Umei  o(  dmilenMoa^  iimraot  nrlTiil,  recelvlDr  imd 

noH  uid  betllht  opcDlnpuidcloiEDEJur;  bnvltrof  Ume;  dt«th.  Judgmonl,  li«ai 
bmltaB  ilm  to  mppjf  hjriiEiv  not  onL^  of  oJevilfid  porttc  ftnd  mtulcAl  atem,  liatof 
■plriL    AHlectloD  of  some  oT  (he  choLcett  bj'mru  tn  (b«  PiaLralit,  Adapted  to  t1 


h^mru.  Tliej  tn  the  prodacUoui  nf  H 
Ooiitiigt.  II  Iir  Nswlnn,  0  b;  W«dey 
Hr  BeddamA,  SlcDuolt  md  TaplHdj, 
iMuld.  Ufdo,  B«i],  HcBlnlxJlluai,  (im 


r.  tlsrt,    Dwlglll,   Bu- 


THE  PRINCIPLES  OF  ZOOLOGY: 


;    STRUCTURE,  DEVELOPMENT,  DISTRIBUTION,  tc  NATURAL  AEBANGEMENT 
RACES   OF   ANIMALS.   LIVING   AND    EXTINCT: 


PART  1.-  COMPARATIVE  PnVSIOLOGY: 
LOUIS  AGASSIZ  AND  AUGUSTUS  A.  GOULD. 

PRICE,  one  DOLLAR. 

_'ha  dulKnof  thia  irork  is  to  niraub  sq  efHtcnna  or ths  lending  principles  of  thflsciines 

of  ZiKLOOT,  M  dadacod  from  the  preient  sMte  ot  knowledge,  so  illu*lniled  a>  to  be 

:llii;ibla  Co  the  bediming  student.     No  similnr  Ireitite  now  exists  In  this  connlrj,  and, 

indeed,  some  of  the  topics  have  not  bqen  touched  npon  in  the  Lani; "    --'—-  --  - 

ctly  lechnicnl  furm,  anil  in  ncatlered  nrticles.     It  bu  been  highly  ci 
>(  eminent  men  of  science,  and  by  the  public  press.    A  few  of  whi 
together  with  ■  suugjle  of  the  cuts  lUustraling  the  work. 


le  tided,  by  tl 
n  here  givel 


imals,  but  It  Is  really 


implj  a  system  by  which 
:  it  profoises  to  be  —  the 
slmpleat  truihi  to  the 
.  ..  «  has  establisheil.    . 

II  posaession  tX  information  half  ■  century  in  advance  of  all  ou 
nentnr^  works  on  this  «nbj«C.  .  .  .  Kn  worli  of  the  same  dimensions  has  ere 
eared  in  the  Enstish  liingii*|^,  containing  so  much  new  and  valaable  infonnaUoD  oi 
subject  of  which  It  treats."— Prqf'aaor  Jaata  Bill,  AlboBy. 


— SitSnuHi'i  JouTnal, 


PRINCIFLEB    OF  ZOdLOaT. 


high  a  HHiree  u  the 
'  Prlocipiei  o(  Zotiloey,'  hardl;  recgnireB  commendation 
io  eive  i(  currency.  The  pufalio  bsve  become  Hcqnunled 
wiih  Ihe  eminciit  sbllitle^  of  Prof.  Apauii  tbraugh  hia 
lectures,  aod  lire  swuTeoTbla  vast  leBminE.  wide  reseh  of 
mind,  and  popular  mndo  of  illn^lniting  BCientiflcsubjeiM. 
In  tile  preparalioti  of  thia  vork,  ha  but.  bad  an  able  coad- 
jutor in  l)r.  A.  A.  Gould,  a  frronent  contributor  to  tbe  Tran«actiong  of 
the  BoBton  Society  of  Natural  Hittory,  and  at  preaent  engaeed  upon  the  _  jj| 
dapartiDHnt  of  Conchology,  for  the  pulilicstion  of  tho  late  CKploriiii!  eipe-  fl 
dltiao.    The  volQine  is  prepared  for  the  itwfcnlln  zoologies' 

raquislte  for  the  purpose  ii: 

"The  rending  of  the  work  hai  aiTorded  uii  donhla  the  Mitidfactioi 
have  done,  on  account  of  (he  implicit  confidence  we  felt  In  the  ital 
tiationi  of  the  talented  authors. 

Besid^A  what  we  have  already  written,  we  cannot  help  urging  readers  generally,  and 
especially  those  who  are  collectii]e  libraries  and  are  fond  of  good  books,  to  add  Ikit  ti 
tbaircatiluguB."— tXriiii™  World,  Beaton. 

"  Sueh  book*  aa    (bii  faslen  upon   our 
miuds  the  disagreeable  impreMsion  that  we 

too  early.    Tbe  (Choolboys  of  the  next  ^n- 
aration  canscnrcolTeacnpe,  even  with  grent 
care,  the  eataitropha  of  baooniing  learned.  I 
Tbe  volume  before  m  muit  introduce  a   "~ 
epoohin  the  etady  of  this  branch  of  nat 
science.    It  combines  all  the  essential 
menta  of  a  good  text-book ;  beinf"  at  ( 
exhauiitioa  of  the  subject,  yet  c 


and  pupnlar.    The  beanty  of  the  paper,  and  lypugn^hv,  and  illustrations, 
Auclnation  which  the  contents  eiert  upon  the  mind.     A  inglt  alanrt  if  a   ..-.,_.. . 
£m!iryo{ogy,  bound  VM  viA  a  ifiiU  tchirh  ice  coulil  not  ^aic  iif,  till  Kt  had  toottd  Aral 
tile  mtume.    The  namea   of  tba   autbon  are   voucbem   fi^r  the  mDrits   of  tbe  work. —    ' 
Professor  Araiaii  is  W'lhoutarival  in  his  deparlmenl  of  science.     His  associate  is  widely    '. 
known  by  hii  valnsbla  contributions  to  Uie  Conchology  of  Massachnrttte,  which  have    ', 
won  favorable  notice  from  the  iiimas  of  Earope.     We  hope  tbe  approbalian  of  tlie  publia    i 


PBINCIPLES   or  ZOSlOQT. 

A  nev  ktid  bigbl;  raltubls  pnblintlon,  lotanded  for  a  Kbool  book,  bnt  irhicli  iHII 

bo  round  njaally  Interestini;  and  Imporlant  ror  all  to  stady Such  »  work  u    ' 

bu  Iniif!  been  it  great  dceideniniiii,  and  we  rejoice  that  a  vant  so  itroagly  felt,  luu  i 
■t  lengih,  been  mi  will  aod  »  completelf  lupplled." — Boiloit  Allot. 


"To  the  testimony  wbloh  la  fliniished  by  their  dislingaished 
Bchoiarship,  we  mny  add,  boweTer,  that  Ibe  clasniiicatioua  of  the 
work  are  so  admirably  arranged,  and  it  ' 
criplions  given  with  to  niiioh  iiiDpLicit 
cleArncsi  of  language,  that  tbs  book  c 
&il  of  ilB  practical  aim  —  to  faoililate  Ihe  pro-    / 

ling  student.    It  ?" '-  ' 

■  lirt  Serorder. 
ncementof  thie  work  lomotim 
til  a  conriie  of  prepara:ion,  ei 
igree  of  interest  among  l^achen 
1D  friends  of  science.  Thcnnmi. 
ma  tlial  it  wiu  do  compilation  drawn  froin  other  worki 
ing  iii.itcrinla.  The  work  will  undoubtedly  meet  the 
expeDtationi  that  bOTO  been  formed  of  il,  and  already  It  hiu  been  adopted  as  n  tex^boDk 
Jn  aeveinl  collagei.  It  breaks  nev  ground!  as  Ig  snid  in  the  preface,  't 
have  not  been  touched  upon  in  Iha  liiiicuagB,  unless  In  aalnctiy  tethi 
•catlered  anides.'  The  vulumu  eiliiliiu  throughout  great  labor  and  care  in  preparing  it 
jr  the  public  eve,  and  for  Ilio  use  of  students.    Ai  il  has  no  rival,  wa  suppose  i(-  — '-- 


rteaafaiglid 


luthors  gave  ample  ni 


ofsluden     "  - 

literary  institutions,  and  il  will  do  11 

ides  an  Dntbuslostic  love   of  natonil  history."— 


L<  entirely  a  new  field  in  Aroeri- 
ncntary  liteiatnra,  no  similar 
-cntise  exiating  in  this  coDDtiy.  Atfirit 
<;lil,  ihs  work  appeared  to  ns  loo  nl>- 
nise  fur  beglnnert,  and  for  the  n<e  ' 
use  whom  the  authors  aim  to  benefit 


any  teacher  or  scholar, 


»    RffitClOT   4 


ipanitively  tr 


the  application  neeeEMuy  at  the  con 

,._.    -.fling,  while  the  subsequent  benefit  will  bt  

ia  the  fint  volume  of  the  wark,  and  h  devoted  to  ComparatiTe  Physiology,  on  wl 
is  ciceedingly  complete.     It  is  freely  illustraled  with  the  necessary  wotKi 
mes  of  the  uuthors  will  be  a  liigber  guarantee  furicientifio  accuracy  than  any  judgmoni 
we  might  proaonnco." — ]ita~Yorh  Ommercial  Adtirlittr. 


The 


II   is  designed  chiefly  for  the  me , 

■abject  an  which  it  treats,  cuolaiaa  mora  in  n  smallspace,  tlianany  book  of  ibe  kind  that 
has  yet  fnlloa  under  our  ttotlce." — BaMrdag  GUaner,  Fkitadtlfliia. 
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miKCIFLEB  or  ZOfiLOOT. 


mw  book)  vilhoQt  nev  priocfpln,  bat 
dug  topics  pmented 
i»  «  largg  nmouii-  -' 


ill  eomlns  Bmong  ui 

■  1i  delighi   Bna  enmusiaii 
D  of  bis  miulon 


"  On  alniMl  every  rabject  we  hsT 
not  u  with  the  work  beforo  tnj  indeed  neTemi  of  the  liighlj  inter*. 
ud  llluttmled  have  no  tre«li»e  In  the  E[i|!llsh  lungunm.  It  contn: 
T«la«b1e  inforoifllion,  uid  will  be  »tndied  willi  profit  und  inlerett  by 
nipectable  altalnmenta  in  Nalara]  HiMory,  u  well  u  bj  Ihote  jutt  commencing  tbU 
•clence.  This  volume  is  finely  execated,  mnd  should  find  n  place  in  every  libmry.  A«  » 
teit-book  for  ichwti  and  colleges  it  i>  far  BUperior  lo  any  work  befura  the  public"- 
JVeic-  Forlc  Diilrict  School  JinmaL 

"Profeasor  Agn»»lt  ulands    fonfes- 

sedlyac  tbebeador  Zoological  sc' 

■ndniactnning  among  — ■- 

balled  with  delighi 
^  aiid   the   influence  ol    _..    .    _ 

{where  fell  already,  and  It  » 
iQO  for  ■  century  lo  come.  It. 
Id  1>  one  of  the  inosl  indrfatigable 
accurate  invcsligaton  in  natural 
science  of  our  country,  and  we  greet 
with  real  pleasure  the  (»ocla<iiin  of 
bis  rnime  with  that  of  Prof.  Agauiz  In 
the  preparation  of  this  work. 

Our  space  will  tiot  allow  anything 
thl<  admirable  and  to  oh  novel  work.  Ihe  plan  rs 
q^aite  unlike  ttaoaa  elementary  norks  which  leach  ai  the  mode  of  clna- 
sifylng  aniinali  by  a  few  important  characteris'ice.  It  commences  ■— 
ezplafning  the  tphcn  and  fundamental   prinicples  of  Zoiilopy,  > 

\  by  showing  what  are  ihe  general  properties  of  organized  bod< 
le  functions  of  organs  in  animal  life  ;  the  nervous  system,    Ihe 

,  motion,  nnlrilion,  circulation,  &c.    [T^  7J<  thnptrr  on  Imbry-    . 

ohgi/  aiim»  U  of  Mort  ocIihiI  inlcnril  in  pJiiJuso^icaJ  ZoolBijf^  (Aan  '"'^ 
"-"-    -rrmjKoredoH  thetubjtct  of  hjShgg,  tn  our  •omrry.     Aim  "■   "d  upio™  iw- 
ils  knowledge  in  nonliere  else  to  be  had  in  the  English  language.    The  gongraph- 

—  intiou  of  animals  formi  another   important  (Mature  of  very  deep  and  geuenl 

Interest." — Albany  Argot. 
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